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In  the  Senate  of  the  United  States,  JanMary  13,  1863. 
Resolrtd,  That  there  be  printed  four  thousand  two  hundred  extra  copies  of  the  Report  of  the  Superintendent  of  the  Coast 
Surrey  for  the  year  1862 ;  one  thousand  two  hundred  of  which  shall  be  for  the  use  of  the  Senate,  and  three  thousand  for  distri¬ 
bution  by  the  Superintendent  of  the  Coast  Survey. 

Attest:  J.  W.  FORNEY,  Secretary, 

By  W.  HICKEY,  ChUf  Clerk. 
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IN  COAST  SURVEY  REPORT  FOR  1861. 

Page  152,  last  line,  for  **Coqiiilla’'  read  **  Coquille/’ 

Page  232,  line  15  firom  bottom,  for  **  41°  ”  road  “  430.** 

IN  COASr  SURVEY  REPORT  FOR  1862. 

Page  12,  lino  5  from  bottom,  for  “  1861-  62  ”  read  “  1860-'61,  and  is  much  diminished  from  those  of  1861-  62.” 

Page  178,  line  13,  for  ** sketch  No.  50  ”  read  “sketch  No.  48.” 

Psgo  182,  lino  10  from  bottom,  for  “sketch  No.  50  ”  read  “  sketch  No.  48.” 

Pago  272,  line  17  from  bottom,  for  “  of  Sergus  ”  read  “  Las  Bergas.”  The  full  title  of  the  book  is  “  Las  Sergas  del  Mey 

Esfonado  Gabalero  Esplandian  hljo  del  Excelente  re  Amadis  de  Uaula.” 

Pago  272,  line  18  from  bottom,  for  “  Sergus  ”  read  “  Sergas.” 

Pago  275,  line  7,  after  the  word  “  pages  ”  insert  “  45-49.” 

Page  285,  line  7,  after  the  word  “page”  insert  “  15.” 

Page  286,  line  16  from  bottom,  before  the  word  “  side  ”  insert  “  NW.” 

Page  288,  line  10  from  bottom,  for  “  12".9”  read  “  11".6.” 

Pago  290,  lino  9,  for  “  10'^2  ”  read  “  09".8.” 

Page  292,  line  17  from  bottom,  for  “  bend  ”  read  “  trend.” 

Pago  296,  line  12,  for  “  58".l  ”  read  “  51".8.” 

Page  *97,  line  6,  for  ••  if"  ”  read  ••  11".” 

Page  299,  line  6,  for  ••  65  ”  read  “  5.5.” 

Page  299,  line  21,  for  “  of  Point  ”  read  “  off  Point.” 

Page  299,  line  8  from  bottom,  for  “  undergo  is  ”  read  “  undergoes.” 

Page  299,  lino  5  from  bottom,  for  “  presents”  read  “  present.”  ♦ 

Pago  301,  line  11  from  bottom,  for  “  10".0  ”  read  “  03".7.” 

Page  302,  line  23,  for  “  56''.9  ”  read  “  50".5.” 

Page  303,  line  8,  for  “  37".4  ”  read  “  81".0.” 

Page  303,  line  2  from  bottom,  after  “southward”  insert  “  of  Point  Lobos.'* 

Page  303,  line  1  from  bottom,  for  “  Point  Lobos  ”  read  “  it.” 

Page  304,  line  12,  for  “  intimated  ”  read  “  ascertained.” 

Page  807,  line  18,  for  “ straight  ”  read  “strait.” 

Page  316,  line  15  from  bottom,  for  “  moon”  reed  “noon.” 

Page  323,  line  14,  for  “  $12,000,0000  ”  read  **  $12,000,000.” 

Page  325,  line  8,  for  “  are  formed  ”  read  “  is  found.” 

Page  327,  Une  7,  for  “  37  59  39.4  ”  read  “  37©  59'  39".4.” 

Page  327,  line  2  from  bottom,  for  “  levated  ”  read  “ elevated.” 

Page  828,  line  21  from  bottom,  for  “  31.6"”  read  “  31".6  ;”  for  “  54.9"”  read  “  54".9.” 

Page  328,  line  11  from  bottom,  for  “  islet”  read  “islets.” 

Page  329,  line  4,  for  “  4}  ”  read  “  3}.” 

Page  329,  line  19,  for  “four  ”  read  “  three.”  , 

Page  344,  line  16  from  bottom,  for  “  Oregon,”  read  “Oregan.” 

Page  355,  line  8  from  bottom,  for  “  127°  58'  ”  read  “  123o  58'.” 

Page  359,  line  12,  for  “  after  ”  read  “  before.” 

Page  360,  line  10,  for  “  811-315  ”  read  “  44-48.” 

Page  362,  line  19,  for  “channel  one,”  read  “channel,  one  — .” 

Page  363,  line  2,  for  “  norhemmost  ”  read  “  northernmost.” 

Page  364,  between  lines  21  and  22,  insert — 

“  The  two  bars  bore  from  each  other  SE.  by  E.  and  NW.  by  W. ,  and  their  distance  apart  was  2}  miles,  with  the  seaward 
extremity  of  the  Middle  Bank  in  line  between  them. 

“  'The  Middle  Bank  between  the  north  and  south  channel  was  about  a  mile  wide,  and  regular  up  to  the  cape,  except  the 
off-shoot  to  connect  with  Sandy  island,  which  bore  E.  by  S.  }  S.  3}  miles  from  Disappointment,  and  NW.  i  N.,  two  miles 
from  Adams.  N.NE.  from  it  the  Chinook  shoal  stretched  southward  within  less  than  a  mile. 
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*Mlie  westera  tail  of  the  great  Middle  Shoal,  eastward  of  Point  Adams,  lay  NE.  |  N.  If  mile  from  that  point. 

**  The  chiinnels  north  and  south  of  this  bank  had  changed  very  much,  but  to  them  we  shall  not  again  refer. 

“We  note  the  following  changes  since  the  survey  of  1841  : 

“  That  the  south  sands,  then  stretching  6  miles  westward  from  Point  Adams,  had  been  cut  through  at  a  point  half  their 
distance  out  by  a  wide  channel,  with  deep  water,  running  S.  by  W.  from  Sandy  island,  but  the  bar  of  this  channel  was  not 
yet  fairly  cut  through,  having  less  than  3  fathoms  upon  it.  This  channel  was  therefore  running  at  right  angles  to  the  one 
of  1841,  and  over  the  very  spot  marked  bare  in  1839. 

“That  the  north  channel  retained  the  same  general  features,  but  had  moved  to  the  southward  ;  its  southern  part  cutting 
away  over  a  mile  of  the  west  end  of  the  south  sands  of  1841.  It  stiH  had  over  a  fathom  more  water  than  the  south  channell 
Inside  of  Cape  Disappointment  it  retained  the  same  general  direction  as  in  1839  and  1841,  but  was  more  contracted. 

“  That  the  Middle  Bank  was  much  changed,  but  its  northern  portion  similar  to  that  of  the  two  previous  surveys.  The 
eastern  point  had  moved  N.NW.  three-quarters  of  a  mile  since  1841.  Sandy  island  had  much  increased  in  size,  and  ap¬ 
parently  moved  with  it. 

“That  a  long  sand  bank  had  made  out  over  a  mile  NW.  from  Point  Adams,  and  was  called  the  Clatsop  spit. 

“  That  the  western  tail  of  the  great  Middle  Shoal,  eastward  of  Point  Adams,  had  been  cut  away  three-quarters  of  a  mile. 

“SUEVBT  OF  1852. 

“  This  was  the  second  examination  by  the  United  States  Coast  Survey,  founded  upon  a  complete  triangulation  and  the 
topography  of  Point  Adams,  Sandy  island,  and  Cape  Disappointment. 

“Two  channels  remained  as  in  1850.  The  south  had  become  more  defined,  having  3^  fathomsacross  the  bar,  which  was 
three-quarters  of  a  mile  wide,  and  the  general  direction  of  the  channel  N.  ^  W.  From  Point  Adams  it  bore  SW.  |  S., 
distant  3^  miles,  and  from  Cape  Disappointment  S.SE  ,  5]  miles.  It  was  2^  miles  distant  from  the  beach  south  of  Point 
Adams. 

“The  north  channel  was  S.  ^  W.,  3  miles  from  the  cape,  and  W.  J  S. ,  4i|  miles  from  Point  Adams  ;  it  had  4^  fathoms 
upon  it  toward  the  southern  side,  and  its  width  was  three-quarters  of  a  mile.  The  midchannel  course  for  1^  mile  was  NE. 
by  N  ,  then  N.  by  W.  towards  the  cape,  turning  to  the  east  half  a  mile  before  reaching  it,  and  after  a  mile  on  this  course 
running  E  SE.  past  the  north  side  of  Sandy  island  ;  or,  continuing  past  the  cape  within  a  quarter  of  a  mile,  then  steering 
E  NE.  one  mile,  in  from  8  to  5  fathoms,  changing  to  SE.  by  E.  through  a  3-fathom  channel,  past  the  NE.  side  of  Sandy 
island.  The  old  Spit  bank  of  1792  had  made  out  half  a  mile  nearer  the  cape  than  then  existing,  but  having  a  3-fathom 
channel  across  it." 

Page  364,  line  29,  for  “bank”  read  “shoal.” 

Page  364,  line  9  from  bottom,  for  “bank”  read  “  shoal 
Page  365,  line  6,  for  “  is  ”  read  “  are.” 

Page  365,  line  11,  for  “bank”  read  “shoal.” 

Page  367,  line  18,  for  “  Columbia”  read  “  Columbia’s.” 

Page  370,  line  22  from  bottom,  add  “  from  the  south  bar.* 

Page  371,  line  12,  for  “  which ”  read  “it.” 

Page  376,  line  14.  for  “  377  ”  read  “  110.” 

Page  376,  line  18  from  bottom,  for  “is”  read  “are.** 

Page  379,  line  4  from  bottom,  insert  “  110  ”  in  the  blank. 

Page  383,  line  4  from  bottom,  for  “  ow  ”  read  “  low  ;’*  for  “  lindl  *'  read  “  find  '* 

Page  387,  line  2,  for  “  refitted  their  ships  here  '*  read  “  were  refitted  here.** 

Page  387,  line  30,  for  “and - **  read  “  136-148.’* 

Page  389,  line  4  from  bottom,  “  for  good  withholding  **  read  “  with  good  holding.** 

Page  392,  line  3,  for  “northwest”  read  “northeast.** 

Page  396,  line  17  from  bottom,  delete  “first.** 

Page  399,  line  16,  in  blank  space  insert  “  distant.** 

Pago  402,  line  8  from  bottom,  for  “  Cordowa  **  read  “  Cordova.*’ 

Page  404,  line  18  from  bottom,  for  “  sweeps  ”  read  “  sw^ep.'* 

Page  408,  line  24,  for  “  the  shore  **  read  “  the  eastern  shore.’* 
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LETTER 


‘  FROM 

THE  SECRETARY  OF  THE  TREASURY, 

TRANSMITTING 

THE  REPORT  OP  THE  SUPERINTENDENT  OP  THE  UNITED  STATES  COAST  SURVEY. 


Treasury  Department,  December  19,  1862. 

Sir  :  I  have  the  honor  to  transmit,  for  the  information  of  the  Senate,  a  report  made 
to  this  department  by  A.  D.  Bache,  LL.D.,  Superintendent  of  the  United  States  Coast 
Survey,  stating  the  operations  and  progress  in  that  work  during  the  year  ending  Novem¬ 
ber  1,  1862,  and  an  engraved  sketch  showing  the  general  progress  which  has  been  made 
in  the  survey  of  the  Atlantic,  Gulf,  and  Pacific  coasts;  also,  the  manuscript  map  of  progress, 
brought  up  to  the  same  date,  in  accordance  with  the  act  of  Congress  approved  March  3,  1853. 

I  have  the  honor  to  be,  very  respectfully, 


S.  P.  CHASE, 

Secretary  of  the  Treaeurij, 


Hon.  Hannibal  Hamun, 

Vice-President  of  the  United.  States^  and  President  of  the  Senate. 
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EEPORT. 


Coast  Survey  Station, 

Near  West  Cheshire^  Connecticut  November  7,  1862. 

Sir  :  I  have  the  honor  to  submit  my  report  for  the  surveying  year  ending  November  1,  1862,  as  required 
by  law  and  the  regulations  of  the  Treasury  Department.  With  it  is  an  engraved  map  showing  the  general 
progress  of  the  survey,  and  a  manuscript  map  prepared  at  the  Coast  Survey  office,  in  accordance  with  the 
act  of  Congress  of  March  3,  1853. 

The  survey  has  been  in  progress,  in  its  field  or  office  work,  in  all  the  States  of  our  coast — Atlantic,  Gulfi 
and  Pacific,  though  upon  the  diminished  scale  required  by  the  diminished  appropriations  for  the  fiscal  year. 
The  officers  and  the  work  have  rendered  essential  service  to  the  fleets  and  armies  of  the  Union.  A  brief  and 
general  statement  of  both  these  classes  of  operations  will  be  given  in  the  prefatory  chapter  (Part  I)  of  this 
report,  and  a  more  detailed  account  in  Part  II. 

The  estimates  for  the  next  fiscal  year,  upon  the  same  reduced  scale  as  those  of  the  past  year,  are  con¬ 
tained  in  Part  I. 

The  experience  of  the  usefulness  of  the  survey  in  the  various  war  and  blockade  operations  of  the  coast 
was  hardly  needed,  to  show  that  it  ought  to  be  pushed  forward  as  rapidly  as  the  means  of  the  government 
will  permit,  if  we  would  be  prepared  in  those  sections  where  danger  may  at  any  moment  be  imminent.  The 
flows  and  ebbs  of  public  feeling  on  that  subject  during  the  past  year  demonstrate  the  necessity  of  such  prepa¬ 
ration. 

I  have  taken  the  opportunity,  presented  by  the  visits  of  inspection  of  the  chief  engineer.  General  Joseph 
G.  Totten,  to  inform  myself  personally,  through  the  kindly  official  and  personal  relations  between  us,  of  the 
progress  and  direction  of  the  plans  for  defences  on  the  coast,  with  a  view  to  special  reference  thereto  in  the 
progress  of  the  surveys.  I  was  much  gratified  to  find  that  as  far  as  we  had  advanced  the  progress  was  in 
the  right  direction,  though  I  could  not  but  recognize  that  the  information  obtained  would  enable  me  in  the 
future  to  make  the  connexion  even  more  intimate  than  in  the  past,  when  no  such  exigencies  as  are  now 
probable  seemed  to  be  among  the  possibilities  of  the  times.  I  would  be  glad  to  make  rapid  provision  for 
these  exigencies,  could  adequate  means  be  furnished.  Perhaps  some  opportunity  may  yet  occur  to  carry  out 
such  a  purpose.  It  is  certain  that  accurate  maps  must  form  the  basis  of  well-conducted  military  operations, 
and  that  the  best  time  to  procure  them  is  not  when  an  attack  is  impending,  or  when  the  army  waits,  but  when 
there  is  no  hindrance  to,  or  pressure  upon,  the  surveyors.  That  no  coast  can  be  effectively  attacked,  defended, 
or  blockaded  without  accurate  maps  and  charts,  has  been  fully  proved  by  the  events  of  the  last  two  years, 
if,  indeed,  such  a  proposition  required  practical  proof.  The  persons  employed  upon  the  various  coasts  being 
in  the  service  of  the  government,  their  personal  experience  has  been  available  in  the  various  and  complicated 
duties  of  pilotage,  for  lighting,  for  placing  beacons,  buoys,  &c.,  in  times  of  exigency,  and  during  the  derange¬ 
ment  of  regular  modes  of  supply  and  inspection. 

The  honorable  Secretary  of  the  Navy  has  mentioned  in  his  report  the  services  of  the  Superintendent  of 
the  Coast  Survey,  as  a  member  of  the  commission,  in  reference  to  plans  of  blockade,  &c.,  and  has  since,  with 
your  approval,  placed  him  on  an  important  commission  for  selecting  a  site  for  a  navy  yard  for  iron  clads  and 
iron  vessels,  in  order  to  lay  the  foundation  of  an  iron  navy.  The  indispensable  usefulness  of  the  Coast  Survey 
results  to  these  two  commissions  was  generously  acknowledged  by  votes  of  each  without  dissent.  The  reso¬ 
lution  passed  by  the  second  board,  transmitted  to  me  by  its  president.  Admiral  Stringbam,  will  be  found 
in  the  Appendix  No.  37.  The  communication  from  the  president  of  the  first  board.  Admiral  DuPont,  was 
given  in  the  Appendix  of  my  last  annual  report. 

It  will  be  observed  that  though  general  publications  of  maps  and  charts  are  made,  the  government  has 
always  more  advanced  and  fresher  information  than  other  parties,  whether  domestic  or  foreign,  and  that  due 
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discretion  has  guided  us  in  the  mode  of  publication  and  distribution  of  new  maps  and  charts  and  of  new 
information. 

The  zeal  with  which  the  Coast  Survey  officers  have  thrown  themselves  into  such  service  as  the  govern¬ 
ment  required  is  truly  commendable,  and  has  procured  for  them  the  praise  of  the  distinguished  army  and  navy 
officers  under  whose  immediate  direction  they  have  served. 

GENERAL  STxiTEMENT  OF  PROGRESS. 

The  general  sketch  of  progress  (No.  46)  shows  that  the  triangulation,  primary  or  secondary,  of  the 
Atlantic  coast  is  continuous  from  our  northeastern  boundary  to  south  of  the  line  between  North  and  South 
Carolina,  and,  with  an  interval  of  about  sixty  miles,  from  Winyah  bay,  S.  C.,  to  Matanzas  inlet,  south  of  St. 
Augustine,  Fla. 

This  year  three  triangulation,  six  topographical,  and  two  hydrographic  parties  have  worked  upon  the 
coast  of  Maine.  The  triangulation  (Sketch  No.  2)  includes  Eastport  harbor,  and  that  of  the  sea-coast  is  com¬ 
plete  from  Machias  bay  to  Mount  Desert,  and  from  the  entrance  and  approaches  of  Isle  au  Haut  bay,  including 
Penobscot  bay,  to  Kittery,  Me.  The  topography  is  about  two  seasons  behind  the  triangulation,  and  the 
'hydrography  is  proportionately  advanced.  Tliis  season^s  topographical  work  on  the  coast  of  Maine  has  been 
in  the  neighborhood  of  Eastport,  at  Frenchman’s  bay,  below  Rockland  harbor,  along  the  water  passages 
which  connect  the  Sheepscot  and  the  Kennebec,  in  the  upper  part  of  Casco  bay,  and  near  Portland,  (a  recon¬ 
naissance  for  defensive  purposes.)  The  hydrography  has  been  that  of  the  watdr  connexions  between  the 
Sheepscot  and  Kennebec  rivers,  including  also  Wiscasset  bay,  the  upper  part  of  Casco  bay,  including  Yarmouth 
and  Freeport  rivers,  and  supplementary  work  near  Portland. 

The  work  on  the  coast  of  New  Hampshire  and  Massachusetts  (Sketch  No.  3)  is  nearly  completed. 
During  the  past  season  a  hydrographic  party  has  added  to  the  previous  work.  The  special  surveys  in  Boston 
harbor  have  been  continued.  Two  topographical  and  one  hydrographic  party  have  worked  on  the  coast  of 
Rhode  Island,  one  of  each  class  co-operating  in  the  examination  by  the  navy  yard  commission.  The  tidal 
and  magnetic  observations  have  been  kept  up  at  Eastport,  and  the  tidal  observations  at  Boston.  Two  trian¬ 
gulation  parties,  one  also  making  astronomical  observations,  have  been  working  on  the  coast  of  Connecticut 
^ Sketch  No.  3)  near  New  Haven,  and  on  the  Connecticut  river  below  the  head  of  tide. 

Two  triangiilation,  one  topographical,  and  one  topographical  and  hydrographic  parly  have  worked  on 
the  coast  of  New  York  and  New  Jersey;  on  Hudson  river,  (Sketch  No.  11,)  near  Rhinebeck  and  Pough¬ 
keepsie,  and  above  Tivoli ;  near  the  western  end  of  Long  Island,  and  on  the  ocean  shore  of  New  Jersey, 
(verification  survey.)  Tidal  observations  have  been  kept  up  at  Brooklyn,  New  York.  Examinations  of 
hydrographic  changes  have  been  made  in  the  Delaware  river,  near  Fort  Delaware,  and  near  the  mouth  of  the 
Schuylkill,  in  Delaware,  New  Jersey,  and  Pennsylvania.  Magnetic  observations  for  the  secular  change  of 
the  declination  and  intensity  have  been  made  in  New  York  and  Pennsylvania,  (Sketch  No.  47.)  The  rate 
of  progress  on  the  coast  of  Sections  I  and  II,  (Maine  to  Maryland,)  has  quite  equalled  the  estimates  made  in 
my  reports  for  1867  and  1859.  Five  parties  triangulating  and  sketching  in  shore-line  and  the  topography 
of  the  banks  of  the  Potomac,  (Sketch  No.  13,)  and  co  operating  through  one  chief,  have  finished  the  prelimi¬ 
nary  survey  of  that  river  from  Blakistone  island  up  to  Georgetown.  These,  while  at  w^ork,  were  in  part 
protected  by  the  Potomac  flotilla,  in  part  by  the  army  detachments  on  the  banks,  and  in  part  worked  freely 
without  need  of  protection.  A  hydrographic  party  is  still  engaged  and  will  complete  the  soundings  of  the 
Potomac  below  Indian  Head.  The  same  party  had  previously  rendered  good  service  in  the  North  Atlantic 
blockading  squadron,  in  the  York,  Pamunkey,  and  Mattaponi  rivers.  An  additional  hydrographic  party  has 
sounded  the  Potomac  between  Alexandria  and  Georgetown,  there  being  great  need  for  a  chart  of  the  river 
near  Washington. 

Two  topographical  parties  have  mapped  the  environs  of  Williamsport,  Maryland,  for  the  use  of  the 
army ;  another  was  for  a  short  period  employed  in  the  topography  of  military  defences  near  Fort  Lincoln  ; 
one  is  now  engaged  in  the  vicinity  of  the  District  line  near  Bladensburg  in  plane-table  work  for  military 
purposes ;  a  survey  was  made  by  another  of  the  rebel  position  and  works  at  Manassas ;  a  fifth  party  is  now 
engaged  in  mapping  the  western  approaches  of  Fort  Marcy,  in  Fairfax  county ;  another  party  surveyed  the 
north  bank  of  the  Rappahannock  at  Fredericksburg,  and  sketched  the  roads  leading  to  the  Potomac ;  and  a 
seventh  made  reconnaissances  and  surveys  on  the  Peninsula,  betw^een  the  York  and  James  rivers.  These 
parties  worked  under  the  immediate  direction  of  the  chief  topographical  engineers  of  the  armies  of  the  Po¬ 
tomac  and  Rappahannock. 
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Two  topographical  parties  with  the  army  of  Maryland  worked  on  the  eastern  shore  of  Virginia,  near 
Dmmmondtowu  and  Norfolk,  and  one  of  them  made  a  hydrographic  resurvey  of  Metomkin  inlet. 

There  are  now  (November  7)  four  topographical  parties  surveying  with  the  different  corps  of  the  army 
under  General  McClellan  along  the  line  of  the  Potomac.  Observations  have  been  made  at  the  Washington 
magnetic  station,  and  the  tidal  observations  have  been  continued  at  Old  Point  Comfort,  Va. 

On  the  coast  of  North  Carolina  (Sketch  No.  21)  a  resurvey  was  made  of  Hatteras  inlet  at  the  opening 
of  the  present  surveying  year,  and  it  was  in  part  re-examined  subsequently,  and  service  in  marking  by  buoys 
and  stakes  rendered  there,  in  connexion  with  the  North  Atlantic  blockading  squadron,  by  a  second  Coast 
Survey  party.  Oregon  inlet  was  completely  surveyed  by  a  third  party,  which  .also  made  examination  of  the 
tides  and  currents  and  of  their  action  upon  the  site  of  Fort  Hatteras.  The  same  parties,  last  named,  made 
a  reconnaissance  of  the  Neuse  river  to  a  point  above  Newbem,  and  placed  channel  stakes  and  buoys  on  the 
middle  ground.  Service  was  rendered  in  the  attack  upon  Roanoke  island.  As  soon  as  Beaufort,  N.  C.,  was 
taken  by  our  forces,  a  hydrographic  party  was  sent  there  and  made  a  resurvey,  tracing  anew  portions  of  the 
shore  line,  and  sounding  the  bar,  the  entrance,  and  the  interior  of  the  harbor.  Some  useful  observations  were 
communicated  to  us,  by  permission  of  the  Navy  Departme^nt,  by  one  of  the  officers  of  the  blockading  squadron, 
who  had  been  supplied  with  instruments  from  the  Coast  Survey  office.  These  parts  of  the  coast  had  been- 
recognized  as  changeable  in  our  operations  of  previous  years. 

On  the  coast  of  South  Carolina,  (Sketch  No.  25,)  Georgia,  and  Florida,  acting  under  the  immediate 
direction  of  the  flag  officer  of  the  South  Atlantic  blockading  squadron,  were  four  parties,  one  of  which  had 
officers  for  all  the  surveying  operations  and  a  steam  vessel ;  another  for  topography  and  hydrography,  and 
two  for  topography,  which  were  led  by  officers  of  experience  upon  this  part  of  the  coast — co-operating  with 
each  other  through  one  chief  and  under  the  orders  of  Flag  Officer  DuPont.  The  operations  of  these 
parties,  which  received  much  commendation,  will  be  given  in  detail  under  the  head  of  Section  V,  only  the 
surveying  service  being  referred  to  here.  Stono  inlet  and  river,  and  parts  of  Folly  and  Kiawah  rivers  were 
sounded  out,  the  bar  having  entirely  changed.  The  banks  of  those  streams  w’ere  traced  and  mapped.  Part 
of  North  Edisto  river  was  resurveyed ;  part  of  St.  Helena  sound,  and  part  of  Port  Royal  sound,  including 
Broad  and  Beaufort  rivers  and  their  tributaries,  and  also  Skull  creek  and  Calibogue  sound ;  part  of  Tybee 
Roads,  Ga.;  part  of  Wassaw  sound;  part  of  St.  Simon’s  sound,  and  the  bar  at  Femandina,  Fla.  Buoys 
were  placed  and  sailing  directions  furnished  to  the  flag  officer.  In  connexion  with  the  hydrography,  the 
shore-lines  were  also  traced  of  parts  of  John’s,  James’,  Cole’s,  Kiawah,  and  Folly  island;  of  the  inside  of 
Port  Royal  island,  and  of  parts  of  Broad  river,  S.  C.,  and  its  tributaries.  Officers  were  furnished  to  recon¬ 
noitring  expeditions  afloat  and  ashore. 

The  sui-vey  of  the  Florida  reef  (Sketch  No.  32)  was  continued  by  a  hydrographic  party  with  a  steamer* 
one  triangulation,  and  one  topographical  party ;  and  magnetic  observations  by  photography  wei*e  kept  up  at 
Key  West. 

On  the  coast,  from  Mobile  entrance  to  New  Orleans,  (Alabama,  Mississippi,  and  Louisiana — Sketch  No. 
35,)  a  very  strong  party  with  a  steam  vessel  lent  by  the  Navy  Department,  including  assistants  familiar 
with  the  different  operations  of  the  survey  and  with  this  part  of  the  coast,  made  reconnaissances;  determined 
the  best  channels  of  the  mouths  of  the  Mississippi,  and  buoyed  that  of  the  Southwest  Pass ;  gave  positions 
and  distances  for  stationing  the  mortar  boats  near  Fort  Jackson,  and  other  useful  services  which  have  been 
acknowledged  by*  the  flag  officer  of  the  western  Gulf  blockading  squadron,  and  by  Commodore  D.  D.  Porter, 
under  whose  immediate  direction  they  acted.  The  same  party  made  examinations  of  localities  designated 
by  General  Butler,  U.  S.  A.  One  of  the  surveying  officers  was  immediately  connected,  for  some  time,  with 
Flag  Officer  Farragut  in  the  Hartford.  Two  topographical  parties  were  detailed,  at  the  request  of  General 
Halleck,  and  under  ordei*s  of  his  aide-de-camp.  Colonel  R.  D.  Cutts,  Assistant  in  the  Coast  Survey,  to  make 
military  surveys  of  the  ground  occupied  and  commanded  by  the  defensive  works  erected  at  St.  Louis  in  1861. 
These  surveys  are  nearly  completed.  . 

Arrangements  are  now  making  for  the  detail  of  parties  to  accompany  the  expedition  of  General  Banks 
to  the  coast  of  Texas,  and  Commodore  Porter’s  to  the  Mississippi. 

On  the  Pacific  coast,  in  Sections  X  and  XI,  (Sketches  Nos.  37,  38,  and  42,)  one  triangulation  party,  one 
triangulation,  topographical,  and  hydrographic,  two  topographical,  one  of  them  a  double  party,  and  one 
hydrographic  party,  have  been  employed.  The  triangulation  of  San  Clemente  island  (one  of  the  Santa  Bar¬ 
bara  islands)  and  of  the  main  between  San  Pedro  and  Point  Duma,  has  been  completed.  The  topography 
of  Bodega  bay  has  been  completed  in  connexion  with  the  coast  adjacent  south  to  Toinales,  and  several  miles 
north  of  Bodega  entrance.  Soundings  for  verification  have  been  made  in  Karquines  strait,  opposite  to  Mar- 
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tinez ;  also  at  the  junction  of  the  strait  with  the  channel  to  Mare  Island  navy  yard,  and  off  Point  Wilson,  in 
San  Pablo  bay.  The  hydrography  of  Bodega  bay  has  been  completed,  including  the  roadstead  and  that  of 
the  coast  between  it  and  Tomales  entrance.  Tidal  observations  have  been  continued  at  San  Diego  and  San 
Francisco,  besides  those  in  connexion  with  the  hydrography.  The  steamer  Active  has  assisted  in  guarding 
the  navy  yard  at  Mare  island  in  time  of  emergency. 

The  hydrography  of  Koos  bay,  Oregon,  (Sketch  No.  43,)  has  been  extended  ;  and  the  bar  and  entrance 
of  Gray’s  harbor,  W.  T.,  have  been  sounded.  Tidal  observations  has  been  continued  at  Astoria. 

The  diminished  appropriation  for  the  western  coast  has  required  the  withdrawal  of  one  of  the  parties. 
The  steamer  Active  being  much  out  of  repair,  a  favorable  opportunity  was  taken  to  dispose  of  her.  She  will 
require  to  be  replaced  when  a  proper  opportunity  occurs. 

Office- WORK. — The  regular  work  of  computing,  drawing,  photographing,  lithographing,  engraving,  and 
electrotyping  has  gone  on  in  the  office.  Many  of  the  charts  for  the  memoirs  for  distribution  to  officers  of  the 
army  and  navy  connected  with  coast  expeditions  have  been  executed  in  a  preliminary  way  by  lithographing. 
Some,  of  which  hut  a  few  copies  were  required,  have  been  photographed.  Photography,  as  a  mode  of  reduction 
of  field-work  to  the  publication  scale,  has  become  a  part  of  the  regular  routine  of  the  office. 

It  will  be  necessary  soon  to  make  some  reduction  in  the  number  of  persons  employed  in  the  office ;  in 
fact,  it  has  been  commenced,  but  it  is  hoped  that  it  may  not  be  necessary  to  extend  it  much  further,  as  the 
work  requires  thorough  training  to  be  effectively  executed,  and  it  will  be  difficult  to  recover  our  trained 
computers,  engravers,  and  others,  should  they  once  become  engaged  in  other  offices. 

The  titles  are  here  appended  of  drawings  for  maps  and  charts  and  of  the  engraved  plates  worked  on 
during  the  year  which  ended  on  the  1st  of  November : 

Section  L — The  drawing  for  a  finished  chart  and  the  engraving  in  a  preliminary  form  of  Barnstable 
harbor  have  been  completed ;  the  engraving  of  Portland  harbor  as  a  finished  chart,  with  additions  to  the 
hydrography,  has  been  nearly  completed ;  and  a  preliminary  chart  of  Mount  Hope  bay  has  been  drawn  and 
engraved.  Progress  has  been  made  in  the  drawing  and  engiaving  of  coast  charts  No.  8,  Seguin  island  to 
Kennebunkport,  Me. ;  No.  9,  Cape  Neddick  to  Cape  Ann,  Mass.;  and  No.  11,  Plymouth  to  Hyannis,  Mass.; 
and  of  the  chart  of  Sheepscot  and  Kennebec  rivers.  Me.  The  drawing  of  general  coast  charts  No.  I,  Quoddy 
Head,  Me.,  to  Cape  Cod,  Mass.;  No.  II,  Cape  Ann  to  Gay  Head,  Mass.;  and  of  coast  chart  No.  7,  Muscongus 
bay  to  Portland,  Me.,  has  been  continued ;  and  the  engraving  of  coast  chart  No.  7,  Muscongus  bay  to  Portland, 
Me.,  and  the  drawing  and  engraving  of  No.  10,  Cape  Ann  to  Plymouth,  have  been  commenced.  Additions 
have  been  made  to  the  chart  of  Salem  harbor  and  to  coast  charts  Nos.  12  and  13,  Nantucket  sound  and 
Vineyard  sound,  as  also  to  the  progress  sketches  of  the  section ;  and  a  new  progress  sketch  of  the  coast  of 
Maine  haa  been  drawn  and  engraved. 

Section  II. — The  engraving  in  outline  of  the  new  edition  of  coast  chart  No.  21,  New  York  bay  and 
harbor,  has  been  completed,  and  the  chart  issued  in  a  preliminary  form ;  the  drawing  of  the  same  as  a  finished 
chart  has  been  continued.  Progress  has  been  made  in  the  drawing  and  engraving  of  the  Hudson  river,  (sheet 
No.  1,)  from  New  York  to  Haverstraw,  and  in  the  drawing  of  sheet  No.  2,  Haverstraw  to  Poughkeepsie ;  the 
engraving  of  the  latter  has  been  commenced ;  and  additions  have  been  made  to  the  progress  sketch  of  the 
section. 

Section  111. — The  engraving  of  coast  chart  No.  35,  Chesapeake  bay,  (sheet  No.  5,)  from  Pocomoke  sound 
to  York  river,  has  been  completed ;  progress  has  been  made  in  the  engraving  of  coast  chart  No.  36,  Chesa¬ 
peake  bay,  (sheet  No.  6,)  mouth  of  York  river  to  entrance  of  bay ;  and  of  Patuxent  river,  lower  sheet,  as  a 
finished  chart.  The  drawing  of  Potomac  river  chart  in  four  sheets,  and  the  engraving  of  general  coast  chart 
No.  IV,  Cape  May  to  Currituck  sound,  and  of  Potomac  river,  (sheet  No.  3,)  from  Low’er  Cedar  Point  to 
Indian  Head,  have  been  commenced.  Additions  have  been  made  to  coast  charts  No.  31,  head  of  Chesapeake 
bay  to  Magothy  river;  No.  32,  Magothy  to  the  Hudson  river,  Md. ;  No.  33,  from  the  Hudson  to  the  Potomac 
river ;  and  to  the  progress  sketch  of  the  section.  The  following  preliminary  charts  and  maps  have  been 
lithographed  and  issued  to  meet  the  immediate  wants  of  the  public  service,  viz :  Atlantic  coast,  from  Chesa¬ 
peake  entrance  to  Ocracoke  inlet ;  Chincoteague  bay ;  Hampton  roads ;  James  river,  up  to  City  Point,  (new 
edition ;)  reconnaissance  of  Pamunkey  and  Mattaponi  rivers ;  Potomac  river,  up  to  Georgetown,  in  four 
sheets ;  road  map  of  District  of  Columbia ;  plan  of  wharves  at  Alexandria ;  military  reconnaissance  map  of 
southeastern  Virginia,  in  nine  sheets ;  and  a  general  map  of  Virginia,  in  colors. 

Section  IV. — The  engraving  of  coast  chart  No.  37,  Atlantic  coast,  from  Cape  Henry  to  Cunltuck  sound, 
has  been  commenced ;  and  preliminary  charts  of  Hatteras  inlet  (resurvey  of  1861)  and  of  Beaufort  harbor, 
N.  C.,  (resurvey  of  1862,)  have  been  drawn  and  lithographed. 
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Section  V, — The  engraving  of  Sapelo  sound,  Ga.,  Ossabaw  sound,  Ga.,  and  of  St.  Simon's  sound,  Bruns-? 
wick  harbor,  and  Turtle  river,  as  finished  charts,  has  been  completed.  The  drawing  of  general  coast  chart 
No.  VII,  Atlantic  coast,  from  Wiiiyah  bay,  S.  C.,  to  St.  John’s  river,  Fla.;  and  that  of  Calibogue  sound  and 
Skull  creek,  forming  the  inland  passage  from  Tybce  roads  to  Port  Royal  sound ;  and  the  engraving  of 
Savannah  river  as  a  finished  chart,  have  been  in  progress.  Additions  have  been  made  to  the  progress  sketch 
of  the  section.  The  following  preliminary  charts  have  been  drawn  and  lithographed  for  immediate  use,  viz  : 
Sea-coast  of  South  Carolina;  sen-coast  of  Georgia  and  Florida  to  St.  Augustine;  Port  Royal  entrance,  with 
Beaufort,  Broad,  and  Chechessee  rivers ;  Calibogue  sound  and  Skull  creek ;  Wassaw  bar ;  St.  Helena  sound; 
the  addition  of  James  island  and  Stono  river  to  the  chart  of  Charleston  harbor;  and  a  chart  of  Stono  inlet, 
with  parts  of  Stono,  Folly,  and  Kiawah  rivers,  from  the  survey  of  the  present  year. 

Section  VI. — The  drawing  and  engraving  of  the  chart  of  St.  Augustine  harbor,  and  the  engraving  of 
St.  Mary’s  river  and  Femandina  harbor,  have  been  completed.  Progress  has  been  made  in  the  drawing  and 
engraving  of  general  coast  chart  No.  X,  Florida  reef,  from  Key  Biscayne  to  Marquesas  keys,  and  coast 
chart  No.  71,  New-found  harbor  key  to  Boca  Grande;  the  engraving  of  coast  chart  No.  70,  Garden  key  to 
Lower  Matecumbe  key,  has  been  commenced ;  and  the  annual  additions  to  the  progress  sketches  of  the 
section  have  been  made.  A  preliminaiy  chart  of  the  vicinity  of  the  Tortugas,  Fla.,  has  been  lithographed. 

Section  Vll. — ^A  sheet  showing  the  entrance  to  Santa  Rosa  bay,  and  a  general  chart  of  the  northeastern 
part  of  the  Gulf  of  Mexico,  in  two  sheets,  have  been  drawn  and  lithographed  for  the  use  of  the  blockading 
squadron.  The  engraving  of  the  chart  of  Maria  de  Galvez  bays,  Fla.,  has  been  completed. 

Section  VIIL — The  engraving  of  coast  chart  No.  93,  Lakes  Borgne  and  Pontchartrain,  has  been  com¬ 
menced.  Additions  have  been  made  on  coast  chart  No.  92,  western  part  of  Mississippi  sound,  and  to  the 
progress  sketch  of  the  section ;  and  a  hydrogi'aphic  sketch  of  the  southwest  pass  of  the  Mississippi  has  been 
lithographed.  Drawings  and  photographs  have  also  been  made  of  the  approaches  to  Fort  Jackson  and  Fort 
St.  Philip,  below  New  Orleans,  and  of  a  survey  of  Fort  Jackson  after  the  bombardment. 

Section  IX, — The  drawing  of  coast  chart  No.  108,  Matagorda  and  Lavaca  bays,  Texas,  and  of  general 
chart  No.  XVI,  Gulf  coast,  from  Galveston  bay  to  the  Rio  Grande,  has  been  continued ;  progress  has  been 
made  in  the  engraving  of  chart  No.  106,  Gulf  coast,  from  Galveston  bay  to  Oyster  bay,  Texas ;  and  the 
annual  additions  to  the  progress  sketch  of  the  section  have  been  made.  A  general  chart  of  the  north westein 
part  of  the  Gulf  of  Mexico,  in  two  sheets,  has  been  drawn  and  lithographed  for  the  use  of  the  blockading 
squadron. 

Section  X. — The  drawing  of  Napa  creek  and  Petaluma  creek,  as  finished  charts,  and  the  engraving  ot 
the  same  in  preliminary  form,  have  been  completed ;  and  a  preliminary  chart  of  Tomales  bay  has  been  drawn 
and  engraved.  The  engraving  of  the  chart  of  San  Pablo  bay  is  nearly  completed,  and  progress  has  been 
made  in  the  drawing  and  engraving  of  that  of  Drake’s  bay.  The  drawing  of  the  lower  part  of  San  Francisco 
bay,  and  of  a  chart  of  the  Pacific  coast  from  Point  Pinos  to  Bodega  Head,  has  been  commenced.  Additions 
have  been  made  to  the  progress  sketches  of  the  section,  and  to  plates  of  charts  previously  engraved. 

Section  XL — A  preliminary  chart  of  Kooh  bay,  Oregon,  has  been  drawn  and  engraved ;  and  the  drawing 
and  engraving  of  a  new  edition  of  the  chart  of  Washington  sound,  W.  T.,  and  the  engraving  of  that  of 
Coquille  river  entrance,  Oregon,  have  been  completed.  Additions  have  been  made  to  the  progress  sketch 
and  other  plates  of  the  section. 

COAST  SURVEY  SERVICE  WITH  BLOCKADING  SQUADRONS  AND  WITH  ARMIES  IN  THE  FIELD. 

Though  the  statements  of  the  use  made  of  the  Coast  Survey  parties  in  different  important  military  and 
naval  expeditions  will  be  given  in  the  body  of  my  annual  report,  with  the  acknowledgments  made  by  their 
chiefs,  it  will  conform  to  the  general  plan  of  this  report  to  make  a  brief  abstract  of  them  here.  The  services 
at  Port  Royal  and  in  the  Lower  Mississippi,  where  the  survey  gained  so  much  credit,  were  only  a  fractional 
part  of  those  rendered. 

Three  Coast  Survey  steamers  have  been  kept  at  work  during  nearly  the  whole  season — the  Corwin, 
the  Bibb,  and  the  Vixen — being,  when  not  actually  employed  by  the  survey,  used  by  the  Navy  Depart¬ 
ment.  The  services  of  the  Vixen,  under  command  of  Assistant  C.  O.  Boutelle,  were  acknowledged  by 
Admiral  DuPont  in  his  official  report  of  the  action  at  Port  Royal.  The  familiarity  of  her  commander 
with  that  part  of  the  coast  made  his  personal  services  of  the  greatest  importance. 

The  Sachem,  lent  to  the  Coast  Survey  by  the  Navy  Department,  in  place  of  the  Hctzel,  was  also 
officered  and  manned  by  a  surveying  party.  '  She  accompanied  the  expedition  to  the  Lower  Mississippi,  and 
there  rendered  services  which  have  been  warmly  acknowledged  by  Admiral  David  D.  Porter. 
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•  The  Corwin,  when  not  engaged  in  her  regular  work — as  at  Hatteras  and  in  the  Potomac — ^was  under  the 
orders  of  Admiral  Goldsborough,  and  performed  good  service  in  York  river  and  its  tributaries — the  Pamunkey 
and  the  Mattaponi.  Reference  to  these  several  localities,  in  full  detail,  will  be  made  under  the  heads  of 
Sections  111  and  IV,  Section  V  and  Section  VIII,  and  in  the  first  of  these  will  also  be  stated  the  service  of 
topographical  parties  for  military  purposes  in  the  State  of  Virginia.  No  opportunity  has  been  lost  to  furnish 
for  the  public  service  officers  familiar  with  the  parts  of  the  coast  which  have  been  visited  by  our  fleets  and 
military  expeditions. 

The  operations  here  alluded  to  have,  in  general,  been  executed  by  the  civil  assistants,^  sub-assistants,  and 
aids  of  the  Coast  Survey;  all  the  naval  officers  but  one,  and  all  the  officers  of  the  army,  having  been  detached 
from  the  work  and  r(;turned  to  their  respective  services. 

Six  of  the  civil  officers  of  the  survey  have,  under  your  authority,  received  furloughs,  without  pay,  to 
join  the  volunteer  service,  and  have  shown  great  capacity  in  their  several  positions.  Another,  formerly  an 
officer  of  the  corps  of  engineers,  has  been  absent  from  the  office  temporarily,  and  is  yet  under  the  orders  of 
the  chief  engineer. 

Sixteen  officers  of  the  survey,  of  different  grades,  have  been  detailed  for  service,  chiefly  topographical, 
with  the  army  of  the  Potomac,  near  Washington,  in  the  Peninsula,  and  on  the  Upper  Potomac ;  with  the 
army  of  the  Rappahannock,  near  Fredericksburg  and  at  Manassas  ;  with  the  army  of  Maryland  and  Virginia, 
on  the  Eastern  Shore  and  at  Norfolk ;  and  with  the  army  of  North  Carolina,  at  Hatteras,  Roanoke  island, 
Newbern,  and  Beaufort,  N.  C. 

The  regular  work  has  gone  on  upon  the  Florida  reef,  and  parties  were  at  and  near  Key  West,  ready  to 
co-operate  with  the  army  if  active  operations  had  been  deemed  advisable  on  the  western  coast  of  the  Florida 
peninsula. 

The  regular  work  on  the  Pacifie  coast  has  gone  steadily  forward. 

Of  seventeen  assistants,  fourteen  sub-assistants,  and  eighteen  aids,  serving  in  the  field  or  afloat,  fifteen 
assistants,  eleven  sub-assistants,  and  fifteen  aids  have  devoted  the  whole  or  a  part  of  the  year  to  the  regular 
progress  of  the  survey;  and  eight  assistants,  ten  sub-assistants,  and  fourteen  aids  (thirty-two  officers)  have 
rendered  service  in  connection  with  the  operations  of  the  army  and  navy,  generally  in  addition  to  their 
regular  duties.  This  last-named  service  was,  of  course,  not  without  its  special  dangers.  Sub- Assistant 
Dorr  narrowly  escaped  wffien  the  lamented  Wagner  and  a  soldier  of  Mr.  Dorr’s  plane-table  party  were 
mortally  wounded  in  front  of  York  town.  The  plane-table  which  Mr.  Dorr  was  using  was  shattered  to  pieces. 
Sub-Assistant  Oltmanns  was  badly  wounded  in  the  breast  by  a  Minie  ball  during  the  reconnaisance  of  Pearl 
river,  while  attached  to  the  steamer  Sachem,  which  was  then  under  command  of  Assistant  F.  H.  Gerdes,  and 
serving  with  the  flotilla  of  Commodore  (now  Admiral)  D.  D.  Porter. 

The  bravery  of  Mr.  J.  S.  Bradford,  Mr.  C.  H.  Boyd,  and  their  comrades,  of  the  party  of  Assistant 
Boutelle,  alone  saved  them  from  capture  on  James  island,  S.  C.,  and  put  in  their  hands  several  prisoners,  who 
were  delivered  to  the  custody  of  the  flag-officer  of  the  squadron. 

Of  the  officers  who  have  thus  served,  the  chiefs  of  parties — Assistant  Charles  O.  Boutelle,  under  Admiral 
DuPont,  and  Assistant  F.  H.  Gerdes,  under  Admiral  D.  D.  Porter — have  made  themselves  especially  useful, 
and  have  won  the  special  commendations  of  the  gallant  officers  under  whom  they  served.  A  more  satisfac¬ 
tory  view  of  \}[\&  jpi  rmnnd  of  the  service  alluded  to  will  be  found  in  the  Appendix,  (Nos.  28  and  29,)  showing 
the  details  made  during  the  year  when  the  changes  w  ere  the  greatest,  as  in  the  months  previous  to  June, 
compared  wuth  those  between  June  and  November. 

MAPS  AND  CHARTS. 

In  my  general  reports  for  1856,  1857,  and  1858,  I  gave  an  account  of  the  several  series  of  sheets 
intended  to  show  the  topography  and  hydrogi*aphy  of  the  Atlantic  and  Gulf  coast.  These  were  one  hundred 
and  thirteen  coast  or  in-shorc  maps  and  charts,  in  forty -two  series,  on  a  scale  of  >  sixteen  general  or 

ofi’-shore  charts,  on  a  scale  of  tooVoo  5  harbor  maps  and  charts  on  various  scales,  from  6Trio5* 

In  advance  of  these  was  a  preliminary  series,  thirty -three  in  number,  upon  a  scale  of  intended  to 

provide  for  the  publication  of  the  coast  hydrography  as  soon  as  possible,  when  the  number  of  sounding 
parties  was  at  the  maximum,  and  without  the  addition  of  the  details  of  topography.  Several  of  these  were 
published  in  previous  years ;  but  of  late  it  has  been  found  more  expedient  to  issue  charts  on  either  of  the 
scales,  as  preliminary,  or  with  only  the  shore-line,  it  not  being  in  all  cases  practicable  to  continue  the  hydro¬ 
graphy  with  strict  reference  to  the  completion  of  sheets  wffiich  might  be  in  progress  in  the  drawing  and 
engraving  divisions. 
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Of  the  series  first  mentioned  (in-shore  maps  and  charts)  twenty-five  have  been  published,  representing 
the  most  important  ptu’ts  of  the  coast,  and  fourteen  are  yet  in  the  hands  of  the  engravers.  The  same  topo¬ 
graphy  and  hydrography,  reduced  to  one-fifth  and  generalized  in  details,  are  used  for  the  general  coast  charts, 
four  of  which  are  now  in  progress  and  advancing  towards  completion  as  the  material  applicaWe  to  the 
localities  which  they  represent  comes  in. 

The  whole  number  of  charts  which  have  been  engraved  upon  copper  for  publication,  and  which  are  now 
in  use,  is  three  hundred  and  eight.  This  is  exclusive  of  twenty-three  copperplates,  containing  the  progress 
sketches,  and  thirty-two  plates  of  diagrams.  The  number  of  maps,  charts,  and  sketches  lithographed  in  the 
oflice,  in  addition  to  the  engi*aved  ones,  is  one  hundred  and  twenty-nine. 

In  the  Drawing  Division  seventy-one  sheets  have  been  worked  on  within  the  year  which  ended  on  the 
Slst  of  October.  In  the  classification  which  has  been  referred  to,  ten  of  these  were  maps  and  charts  intended 
to  be  in  full  detail,  and  seventeen  others  of  the  same  kind,  but  not  connected  with  the  coast  series,  their  scales 
being  various.  Ten  others  are  preliminary  charts,  and  twenty  maps  and  sketches  for  lithographic  transfer. 
Besides  twelve  of  the  progress  sketches  to  which  additions  were  made,  and  two  sheets  of  diagrams,  thirty- 
five  of  the  drawings  have  been  completed  and  twenty-two  are  now  in  hand. 

In  the  Engraving  Division  six  first-class  maps  and  charts  have  been  brought  to  completion  within  the 
year,  and  supplementary  work  has  been  added  to  four  others  which  had  been  published.  Five  second-class 
charts  and  sketches  have  also  been  engraved,  and  three  diagrams  for  my  last  annual  report.  Twenty-eight 
plates  are  now  in  progress,  of  which  thirteen  were  commenced  within  the  present  year.  This  gives  a  total 
of  forty-six  plates  worked  on,  the  details  of  eighteen  of  which  were  completed.  There  are,  in  addition  to 
these,  in  the  division,  the  plates  of  seven  charts  in  various  degrees  of  forwardness.  Several  of  them  have 
received  all  the  material  which  the  field-work  has  as  yet  furnished,  and  others,  engraved  in  parts,  are  about 
to  be  joined  and  put  in  hand  for  completion. 

In  order  to  supply  new  maps  and  charts  as  rapidly  as  they  were  wanted  for  military  and  naval  use,  we, 
last  year,  established  lithographic  rooms  in  the  office  for  ordinary  lithography,  engraving  on  stone,  and  transfer 
printing.  The  demand  having  greatly  increased,  all  the  persons  attached  to  this  branch  of  the  office  have 
been  very  closely  employed.  Two  lithographic  presses  are  yet  kept  in  use.  Color  printing  has  been  intro¬ 
duced  for  maps  of  the  seat  of  war,  and  has  proved  very  acceptable,  the  sale  of  the  maps  more  than  reimburs¬ 
ing  the  cost  of  their  production. 

Of  the  charts  printed  within  the  year,  which  have  greatly  exceeded  in  number  the  issue  of  previous 
yeurs,  25,92*5  have  been  furnished  to  the  active  superintendent  of  the  Hydrographic  office  of  the  Navy 
Department  to  be  distributed  to  our  naval  vessels.  Two  hundred  and  twenty-three  captains  and  pilots  of 
vessels  in  government  service,  who  have  made  application  in  person  at  the  Coast  Survey  office,  have  received 
in  the  aggregate  1,863  copies  of  various  charts.  It  will  be  seen  by  the  report  from  the  Miscellaneous  Division, 
(Appendix  No.  11,)  that  a  total  of  44,195  copies  has  been  distributed  during  the  year,  of  which  by  far  the 
greater  part  were  for  the  use  of  the  navy  and  the  army. 

In  addition  to  the  ten  memoirs  descriptive  of  the  coast,  mentioned  in  my  report  of  last  year  as  litho¬ 
graphed  and  bound  up  with  charts,  and  distributed  to  officers  of  the  navy  and  of  the  army  in  command  of 
expeditions,  two  other  memoirs  have  been  completed,  and  copies  issued  in  like  manner.  Of  the  twelve  which 
were  prepared  by  the  Superintendent  and  Assistants  specially  for  the  use  of  naval  and  military  commanders, 
an  aggregate  of  three  hundred  and  eighty-five  copies  have  been  furnished  since  August,  1861,  when  the  first 
was  ready  for  issue.  All  the  details  in  regard  to  the  distribution  of  maps,  charts,  memoirs  of  the  coast,  &c., 
will  be  found  in  the  Appendix  before  referred  to. 

The  following  list  contains  the  titles  of  the  maps,  charts,  and  sketches  which  accompany  this  report. 
They  are  arranged  in  geographical  order,  as  usual,  and  marked  with  numbers  corresponding  to  the  numbers 
in  the  margin  of  the  list : 

1.  A. — Progress  sketch.  Section  I,  (primary  triangulation.) 

2.  A  his. — Progress  sketch.  Section  I,  northern  part,  (secondary  triangulation,  topography,  and  hydro- 

graphy.) 

3.  A  bis. — Progresa  aketch,  Section  I,  sonthern  part,  (secondary  ti-iangulation,  topography  and  hydro- 

graphy.) 

4.  Kennebec  and  Sheepscot  rivers,  Maine. 

5.  Portland  harbor,  Maine. 

6.  Barnstable  harbor,  Massachusetts. 
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7.  Bristol  harbor,  Narragansett  bay,  Rhode  Island. 

8.  Newport  and  Coasters*  harbor,  Nan^agansett  bay,  Rhode  Island. 

9.  Dutch  Island  harbor,  Narragansett  bay,  Rhode  Island. 

10.  Connecticut  river  and  New  Jersey  coast  triangulation. 

11.  B. — Progress  sketch,  Section  II. 

12.  Hudson  river.  No.  3,  Poughkeepsie  to  Glasco. 

13.  C. — Progress  sketch.  Section  III. 

14.  Coast  chart  No  IV,  Cape  May  to  Currituck. 

15.  Chesapeake  bay,  sheet  No.  6. 

16.  Metomkin  inlet,  Virginia. 

17.  Potomac  river,  No.  1 — entrance  to  Piney  Point. 

18.  Potomac  river,  No.  2 — Piney  Point  to  Lower  Cedar  Point. 

19.  Potomac  river.  No.  3 — Lower  Cedar  Point  to  Indian  Head. 

20.  Potomac  river.  No.  4 — Indian  Head  to  Georgetown. 

21.  D. — Progress  sketch,  Section  IV. 

22.  Oregon  inlet.  North  Carolina,  survey  of  1862. 

23.  Hatteras  inlet,  North  Carolina,  survey  of  1861. 

24.  Atlantic  coast  from  Nantucket  to  Cape  Hatteras. 

25.  E. — Progi-ess  sketch.  Section  V. 

26.  Port  Royal  entrance,  with  Beaufort,  Broad,  and  Chechessee  rivers.  South  Carolina. 

27.  Calibogue  sound  and  Skull  creek.  South  Carolina. 

28.  Ossabaw  sound,  Georgia. 

29.  Sapelo  sound,  Georgia. 

30.  St.  Simon’s  sound  and  Brunswick  harbor,  Georgia. 

31.  St.  Mary’s  river  and  Femandina  harbor,  Florida. 

32.  F  bis. — Progress  sketch.  Section  VI,  Florida  keys  and  reef. 

33.  St.  Augustine  harbor,  Florida. 

34.  Coast  chart,  No.  71,  Florida  reef  from  Newfound  harbor  to  Boca  Grande  key. 

35.  H. — Progress  sketch,  Section  VIII. 

36.  Southwest  Pass,  Mississippi  river,  1862. 

37.  J. — Progress  sketch.  Section  X,  Pacific  coast  from  San  Diego  to  San  Luis  Obispo. 

38.  J  bis. — Progress  sketch.  Section  X,  Pacific  coast  from  San  Luis  Obispo  to  Bodega  Head. 

39.  San  Francisco,  upper  bay,  California. 

40.  Coast  from  Point  Pinos  to  Bodega  Head,  California. 

41.  Bodega  bay  and  roadstead. 

42.  K — Progress  sketch.  Section  XI. 

43.  Koos  bay,  Oregon.  , 

44.  Gray’s  harbor,  Oregon. 

45.  General  progress  sketch,  Atlantic,  Gulf,  and  Western  coast. 

46.  Cotidal  lines  in  the  Gulf  of  Mexico. 

47.  Magnetic  map  of  Pennsylvania  and  part  of  New  York. 

48.  Diagrams  illustrating  discussions  of  magnetic  horizontal  force  observations. 

49.  Diagrams  illustrating  experiments  in  length  of  standard  bar. 

Note. — Those  of  the  above  maps  and  charts  which  represent  portions  of  the  coast  under  blockade  at  the  time  of  publi- 
lication  of  this  report  will  not  appear. 

ESTIMATES  FOR  THE  FISCAL  YEAR  1863-^64. 

The  estimates  now  submitted  are  intelfced  to  provide  for  the  usual  progress  on  the  coast  from  Passama- 
quoddy  to  the  capes  of  Virginia,  and  the  progress  which  seems  most  probable  from  thence  to  the  Rio  Grande. 
They  also  provide  for  parties  to  aid  the  fleets  and  armies  operating  on  the  coast,  in  pursuance  of  the  plan 
which  you  have  fully  approved,  and  which  has,  under  your  direction,  proved  so  useful.  Flexibility,  in  a 
work  like  this,  is  a  most  important  feature,  and  that  you  have  successfully  impressed  upon  it.  If  I  have 
erred  in  the  estimates,  it  is  in  restricting  them  too  much,  the  safest  side  upon  which  to  err  under  the  circum¬ 
stances. 
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• 

I  BnppoBe  that  one  more  appropriation,  of  about  the  amount  now  asked,  will  enable  us  to  complete  the 
survey  of  the  Florida  reefs  and  keys.  There  is  now  a  gap  in  the  hydrography  of  this  dangerous  part  of  the 
coast,  which  I  expect  to  be  able  to  have  completed  this  season.  It  may  require  the  application  of  the  sm.\ll 
appropriation  for  the  triangulation  across  the  peninsula,  which  cannot  be  used,  under  present  circumstances, 
for  completing  the  work  for  which  it  was  designed,  for  this  purpose.  All  these  matters  of  detail  will  be  set 
forth  in  my  annual  report. 

The  estimates  include,  as  usual,  separate  items  for  the  Atlantic  and  Gulf  coast,  Florida  reefs,  and  western 
coast  of  the  United  States,  without,  however,  the  facilities  formeily  extended  by  the  War  and  Navy  Depart¬ 
ments  by  the  detail  of  officers. 

ESTIMATES  IN  DETAIL. 

For  general  expenses  of  all  the  sections,*  namely,  rent,  fuel,  materials  for  drawing,  engraving,  and 
piinting,  and  ruling  forms,  binding,  transportation  of  instruments,  maps,  and  charts ;  for 
miscellaneous  office  expenses,  and  for  the  purchase  of  new  instruments,  books,  maps,  and 

charts .  $19,  000 

Section  I.  Coast  of  Maine^  New  Hampshire^  Massachusetts,  and  Rhode  Island.  Field¬ 
work. — To  complete  the  primary  triangulation  in  this  section,  and  to  continue  the  astro¬ 
nomical  and  magnetic  observations  connected  with  it;  to  continue  the  triangulation  of 
Passamaquoddy  hay;  to  extend  the  secondary  triangulation  over  Machias  hay,  and  east¬ 
ward;  to  complete  that  of  Penobscot  hay  and  the  Fox  islands,  and  to  extend  it  over  Bluchill 
hay  and  up  the  Penobscot  river ;  to  continue  the  topography  of  Passamaquoddy  hay,  and  to 
complete  that  of  Eastport  harbor.  Me.;  to  commence  that  of  Goldsborough  harbor.  Me.;  to 
continue  that  of  the  approaches  to  Penobscot  hay,  and  to  complete  that  of  Rockland,  Rock- 
port,  and  Camden  harbors.  Me.;  to  continue  that  of  the  Kennebec  river  to  Augusta  and  of 
the  Sheepscot  river.  Me.,  and  of  ihQ  passages  connecting  them;  to  complete  that  of  Cape  Cod 
bay.  Mass.;  to  continue  that  of  Bristol  Neck,  Mount  Hope,  and  Prudence  and  Connanicut 
islands  and  main  of  Narragansett  bay,  in  R.  I.  and  Mass.;  to  continue  the  in  and  off  shore 
hydrography  of  the  coast  of  Maine,  including  Passamaquoddy,  Muscongus,  and  Penobscot 
bays,  and  the  ledges  off  the  coast ;  to  continue  the  tidal  and  magnetic  observations  at  East- 
port  and  Portland,  and  to  make  tidal  observations  in  connexion  with  the  hydrography. 
Office-work. — To  make  the  computations  required  by  the  field-work ;  to  commence  the 
drawing  of  coast  chart  No.  6,  Isle  au  Haut  bay  to  Muscongus  bay;  Casco  bay,  Me.;  Dama- 
riscotta  entrance,  Me.;  Narragansett  bay,  R.  1;  to  continue  Eastport  harbor.  Me.;  general 
coast  chart  No.  I,  Quoddy  Head,  Me.,  to  Cape  Cod,  Mass.;  coast  chart  No.  7,  Muscongus 
bay  to  Portland,  Me.;  Rockland  harbor.  Me.;  coast  chart  No.  8,  Seguin  island  to  Kenne- 
bunkport.  Me.;  coast  chart  No.  9,  Kennebunkport,  Me.,  to  Cape  Ann,  Mass.;  coast  chart 
No.  10,  Ipswich  to  Green  harbor.  Mass.;  coast  chart  No.  14,  Buzzard* s  bay  to  Block  island 
sound,  R.  I;  Bristol  harbor  and  approaches ;  to  complete  Sheepscot  and  Kennebec  rivers. 

Me.;  to  commence  the  engraving  of  Eastport  harbor.  Me.;  general  coast  chart  No.  I, 

Quoddy  Head,  Me.,  to  Cape  Cod,  Mass.;  Damariscotta  entrance.  Me.;  Rockland  harbor. 

Me.;  Bristol  harbor  and  approaches,  R.  I;  Narragansett  bay,  R.  I;  to  continue  Rockland 
harbor.  Me.;  coast  chart  No.  7,  Muscongus  bay  to  Portland,  Me.;  coast  chart  No.  8,  Seguin 
island  to  Kennebunkport,  Me.;  coast  chart  No.  9,  Kennebunkport,  Me.,  to  Cape  Ann,  Mass.; 
coast  chart  No.  10,  Ipswich  to  Green  harbor.  Mass.;  coast  chart  No.  14,  Buzzard's  bay  to 
Block  island  sound,  R.  I.;  to  complete  Sheepscot  and  Kennebec  rivers.  Me.;  and  general 

coast  chart  No.  II,  Cape  Ann  to  Gay  Head,  Mass.,  will  require .  61,  000 

Section  II.  Coast  of  Connecticut,  New  York,  New  Jersey,  Pennsylvania,  and  part  of  Delaware. 
Field-work. — To  complete  the  connexion  of  the  bases  in  sections  I  and  II ;  to  continue  the 
triangulation  of  the  Connecticut  river  to  Harford,  and  of  the  Thames  above  New  London  to 
Norwich,  and  the  verification  of  the  triangulation  on  the  sea-coast  of  New  Jersey,  south  and 
west  of  Long  Branch;  to  continue  the  topography  of  the  shores  of  Connecticut  river ;  to 
continue  that  of  the  Hudson;  to  commence  that  of  the  sea-coast  of  New  Jersey,  (verification ;) 
to  continue  the  hydrography  of  the  Hudson  river  from  Coxsackie  northward,  and  the  verifi- 

^  Viz :  of  all  included  in  this  item,  inclusive  of  Sections  I  to  IX,  and  exclusive  of  Section  VI. 

C  s  2 
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cations  off  the  coast  of  New  Jersey ;  to  make  further  surveys  for  changes  in  the  Delaware  at 
points  important  for  defence ;  to  continue  the  tidal  observations  in  the  section.  Office- 
work. — To  make  the  requisite  computations ;  to  commence  the  drawing  of  Hudson  river 
No.  4,  Hudson  to  Troy;  coast  chart  No.  22,  Sandy  Hook  to  Jones  river  hay^  N  J;  to  con¬ 
tinue  Hudson  river  No.  2,  Haver  straw  to  Poughkeepsie ;  to  complete  Hudson  river  No.  3, 
Poughkeepsie  to  Hudson;  Hudson  river  No.  1,  entrance  to  Haverstraw ;  coast  chart  No.  21, 
New  York  hay  and  harbor;  coast  chart  No.  25,  Delaware  hay  and  river,  (new  survey ;)  to 
commence  the  engraving  of  Hudson  river  No.  3,  Poughkeepsie  to  Hudson ;  to  continue  that 
of  coast  chart  No.  21,  New  York  hay  and  harbor ;  Hudson  river  No.  2,  Haverstraw  to 
Poughkeepsie ;  to  complete  Hudson  river  No.  1,  entrance  to  Haverstraw;  and  coast  chart 

No.  25,  Delaware  hay  and  river ^  (new  survey,)  will  require . 

Section  III.  Coast  of  part  of  Delaware  and  that  of  Maryland,  and  part  of  Virginia,  Field¬ 
work. — To  continue  the  astronomical  and  magnetic  observations  required  in  the  section;  to 
examine  and  preserve  the  more  important  triangulation  stations ;  to  continue,  if  practicable, 
the  topography  of  the  shores  of  the  Potomac;  to  complete  the  surveys  of  the  District  of 
Columbia  and  approaches,  and,  if  practicable,  of  James  river  and  the  lower  part  of  Chesa¬ 
peake  hay;  and  to  continue  the  off-shore  hydrography  of  the  section;  to  continue  the 
topography  of  the  Eastern  shore  of  Maryland  and  Virginia  and  of  the  Rappahannock. 
Office- WORK. — To  make  the  reductions  and  computations  required ;  to  continue  the  drawing 
of  coast  chart  No.  30,  Chincoteague  inlet  to  Great  Machipongo  inlet,  Va.;  general  coast 
chart  No.  IV,  Cape  May  to  Currittick,  Va.;  to  complete  Potomac  river  No.  1,  entrance  to 
Piney  Point;  Potomac  river  No.  2,  Piney  Point  to  Lower  Cedar  Point;  Potomac  river 
No.  3,  Lower  Cedar  Point  to  Indian  Head;  and  Poto-mac  river  No.  4,  Indian  Head  to  Chain 
bridge;  to  commence  the  engraving  of  coast  chart  No.  30  his,  between  Great  Machipongo 
inlet  and  Cape  Henry ;  to  continue  general  coast  chart  No.  IV,  Cape  May  to  Currituck^ 
Va.;  to  complete  Potomac  river  No.  1,  entrance  to  Piney  Point;  Potomac  river  No.  2, 
Piney  Point  to  Lower  Cedar  Point;  Potomac  river  No.  3,  Lower  Cedar  Point  to  Indian 

Head;  and  Potomac  river  No.  4,  Indian  Head  to  Chain  bridge,  will  require . 

Section  IV.  Coast  of  part  of  Virginia  and  of  part  of  North  Carolina.  Field-work. — To 
complete,  if  practicable,  the  primary  triangulation  of  Pamplico  sound,  and  the  secondary 
triangulation  connected  with  it ;  to  make  the  necessary  magnetic  observations ;  to  commence 
the  triangulation  of  the  Neuse  and  of  the  Pamplico  rivers;  to  complete  the  topography  of 
the  outer  shore  of  North  Carolina  south  of  Hatteras  to  Core  sound;  to  continue  the  in  and 
off  shore  work  of  the  sea-coast  of  North  Carolina,  and  of  the  sounds,  and  the  observations  of 
tides  and  currents,  and  of  the  Gulf  stream.  Office-work. — To  make  computations  from 
field  data;  to  commence  the  drawing  of  coast  chart  No.  44,  Cape  Hatteras  to  Ocracoke 
inlet,  N.  C.;  to  continue  coast  chart  No.  46,  Cape  Lookout  to  Bogue  inlet,  N.  C.;  to  com¬ 
plete  Oregon  inlet,  N.  C.;  to  continue  the  engraving  of  coast  chart  No.  37,  Cape  Henry  to 
Currituck  sound,  N.  C.;  and  complete  Oregon  inlet,  N.  C.,  and  Beaufort  harbor,  N.  C., 

(resurvey,)  will  require . 

Section  V.  Coast  of  part  of  North  Carolina,  and  that  of  South  Carolina  and  Georgia. 
Field-work. — To  execute  such  work  of  triangulation,  topography,  and  hydrography  as 
may  be  practicable  in  the  section,  filling  up  the  places  not  yet  embraced  in  the  surveys. 
Office-work. — To  continue  the  computations  from  field  records ;  to  commence  the  drawing 
of  Wassaw  sound,  Ga.;  Dohoy  sound,  Ga.;  St.  Catharine's  sound,  Ga.;  coast  chart  No.  57, 
Sapelo  sound  to  St.  Andrew's  sound,  Ga.;  to  continue  coast  chart  No.  53,  between  Stono 
inlet  and  Fripp's  inlet,  S.  C.;  coast  chart  No.  54,  Fripp's  inlet,  S.  C.,  to  Ossahaw  sound, 
Ga.;  general  coast  chart  No.  VII,  Winyah  hay,  S.  C.,  to  St.  John's  river,  Fla.;  to  complete 
Savannah  river,  Ga.,  (additions ;)  Port  Royal  sound,  Beaufort  and  Broad  rivers,  S.  C.; 
and  the  chart  of  Skull  creek  and  Calihogue  sound,  S.  C.;  to  commence  the  engraving  of 
Warsaw  sound,  Ga.;  Dohoy  sound,  Ga.;  Si.  Catharine's  sound,  Ga.;  and  coast  chart  No. 
53,  between  Stono  inlet  and  Fripp's  inlet,  S.  C.;  coast  chart  No.  54,  Fripp's  inlet,  S.  C.,  to 
Ossahaw  sound,  Ga.;  to  complete  Savannah  river,  Ga.,  (additions ;)  Port  Royal  sound, 
Beaufort  and  Broad  rivers,  S.  C.;  and  the  chart  of  Skull  creek  and  Calihogue  sound,  S.  C., 
will  require . . . 


$17,  500 


13,  500 


15,  000 


16,  000 
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Section  VI.  Chaste  keys,  and  reefs  of  Florida, — (See  estimates  of  appropriations  for  those 
special  objects.) 

Sections  VII,  VIIT,  and  IX.  Part  of  the  western  coast  of  Florida,  northern  coast  of  Forida, 
coasts  of  Alabama,  Mississippi,  Louisiana,  and  Texas,  To  continue  such  portions  of  trian¬ 
gulation,  topography,  and  in  and  off  shore  hydrography,  as  may  be  practicable  in  filling  up 
the  portions  unsurveyed  of  these  coasts,  (contemplates  the  employment  of  one  steamer  and 
two  sailing  vessels.)  Office-work. — ^To  make  computations;  to  continue  the  drawing  of 
coast  chart  No.  84,  Ocilla  river  to  Crooked  river,  Fla,;  coast  chart  No.  88,  Choctawhatchee 
hay  to  Pensacola  bay,  Fla, ;  general  coast  chart  No.  XIII,  Waccasassa  river  to  Chocta¬ 
whatchee  river,  Fla.;  general  coast  chart  No.  XIV,  Choctawhatchee  river  to  the  Mississippi 
delta.  La, ;  coast  chart  No.  93,  Lake  Borgne  to  Lake  Pontchartrain,  La,;  coast  chart  No. 
96,  Della  of  the  Mississippi,  La,;  coast  chart  No.  100,  Point  au  Per  to  Marsh  island.  La,; 
to  commence  coast  chart  No.  110,  Aransas  bay  to  Corpus  Christi  bay,  Texas ;  to  continue 
general  coast  chart  No.  XVI,  Galveston  to  the  Rio  Grande,  Texas,  To  commence  the 
engraving  of  coast  chart  No.  84,  Ocilla  river  to  Crooked  river,  Fla, ;  coast  chart  No.  85,  St. 
George's  sound,  (eastern  part ;)  to  continue  coast  chart  No.  81,  Chassahowitzka  river  to 
Cedar  Keys,  Fla,;  to  commence  general  coast  chart  No.  XIV,  Choctawatchee  river  to  the 
Mississippi  delta,  La.;  to  continue  coast  chart  No.  93,  Lake  Borgne  and  Lake  Pontchar¬ 


train,  La.,  will  require . \ .  $36,  000 

Total  for  the  Atlantic  coast  and  Gulf  of  Mexico .  178,  000 


The  estimates  for  the  Florida  coast,  keys,  and  reefs,  and  for  the  western  coast  of  the  United  States, 

are  intended  to  provide  for  the  following  progress  : 

Section  VI.  Coast,  keys,  and  reefs  of  Florida.  Field-work. — To  continue,  if  practicable,  the 
surveys  of  the  eastern  coast  of  the  peninsula  from  the  present  limits ;  to  complete  the  trian¬ 
gulation  and  topography  of  the  southern  keys  and  coast  of  the  peninsula  from  Card's  sound 
to  the  work  at  Cape  table ;  to  complete  the  hydrography  of  the  reefs,  by  connecting  the 
work  at  Key  Rodriguez  and  Upyer  Matacumbe,  and  to  run  off-shore  lines  from  the  reef 
and  coast  of  the  section ;  to  continue  the  magnetic  observations  at  Key  West.  Office- 
work. — To  compute  results  from  field  records ;  to  commence  the  drawing  of  Charlotte  harbor, 

Fla,;  to  continue  general  coast  chart  No.  X,  Florida  reefs  and  keys.  Key  Biscayne  to 
Marquesas  key  ;  coast  chart  No.  70,  Long  key  to  Big  Pine  key,  Fla,;  coast  chart  No.  69, 

Garden  key  to  Lower  Matacumbe  key.  To  commence  the  engraving  of  Charlotte  harbor, 

Fla,;  to  continue  general  coast  chart  No.  X,  Florida  reefs  and  keys.  Key  Biscayne  to 
Marquesas  key ;  coast  chart  No.  70,  Long  key  to  Big  Pine  key,  Fla,;  coast  chart  No. 

69,  Garden  key  to  Lower  Matacumbe  key,  will  require .  $11,  000 

Section  X.  Coast  of  California,  Field-work. — To  continue  the  triangulation  from  the  Santa 
■  Barbara  base  northward  and  westward  towards  Point  Conception,  and  to  complete  that  of 
the  islands  off  Santa  Barbara  channel ;  to  continue  the  triangulation  from  Bodega  north¬ 
ward  ;  to  continue  the  topography  in  connexion  with  the  Santa  Barbara  and  San  Francisco 
triangulations ;  and  to  extend  that  north  from  Bodega.  To  continue  the  hydrography  off 
and  in  shore  from  Point  Bolsena  to  Point  Piedras  between  Monterey  and  San  Francisco 
bays;  to  execute  verification  work  off  Point  Wilson  in  San  Pablo  bay,  for  changes ;  lines 
of  approach  northward  and  westward  from  Point  Reyes,  Drake's  bay,  approaches  to  Crescent 
City  harbor  from  westward,  southward,  and  southwestward ;  to  continue  the  tidal  observa¬ 
tions  at  San  Diego  and  San  Francisco.  Office-work. — To  continue  the  computations  and 
reductions  of  the  field-work ;  to  commence  the  drawing  of  general  coast  chart  from  San 
Diego  to  Point  Conception  ;  soundings  off  Humboldt  bay.  Cal, ;  to  complete  topography  of 
Tomales  bay.  Cal,;  sea-coast  chart  from  Bodega  Head  to  Point  Pinos,  including  the  bay 
of  San  Francisco,  Francisco  bay,  lower  part;  to  commence  the  engraving 

of  genei*al  coast  chart  from  San  Diego  to  Point  Conception;  to  continue  San  Francisco  bay, 
lower  part ;  sea-coast  chart  from  Bodega  Head  to  Point  Pinos,  including  the  bay  of  San 
Francisco,  to  complete  topography  on  that  of  Tomales  bay.  Cal. 
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Also  for  the  operations  in — 

Section  XI.  Coast  of  Oregon  and  Washington  Territory,  Field-work. — To  complete  the 
topography  and  hydrography  of  Gray's  harbor,  Washington  Territory;  to  extend  the 
topography  and  hydrography  up  Admiralty  inlet;  to"  continue  the  tidal  observations  re¬ 
quired  in  the  section.  Office-work. — To  compute  results ;  to  commence  the  drawing  of  Ban 
Juan  island ;  Gray's  harbor,  W,  T.;  soundings  off  Cape  Blanco,  Oregon;  soundings  off 
Tort  Orford,  Oregon  ;  Admiralty  inlet  and  Puget's  sound ;  to  continue  Washington  sound, 

W.  T;  to  complete  topography  on  that  of  Koos  bay,  Oregon,  To  commence  the  engrav¬ 
ing  of  Gray's  harbor,  W,  T,;  Admiralty  inlet  and  Puget's  sound ;  to  continue  Washings 
ton  sound,  W,  T;  and  to  complete  topography  on  that  of  Koos  bay,  Oregon,  will  require..  $100,  000 

The  other  items  of  appropriation  asked  for  are  small;  the  items  for  the  line  across  the  Florida 
peninsula,  and  for  fuel  and  quarters  of  army  officers  are  omitted;  that  for  the  pay  of  engineers, 
according  to  the  reduced  scale  of  four  steamers,  is  reinserted. 

Those  items  are : 

For  publishing  the  observations  made  in  the  progress  of  the  survey  of  the  coast  of  the  United 


States,  by  act  of  March  3,  1843 .  4,  000 

For  repairs  of  steamers  and  sailing  schooners  used  jn  the  survey,  by  act  of  March  2,  1853 .  4,  000 

Both  these  items^are  less  than  those  appropriated  for  the  same  objects  last  year. 

For  pay  and  rations  of  engineers  for  four  steamers  to  be  used  in  the  hydrography  of  the  Coast 

Survey,  and  no  longer  supplied  by  the  Navy  Department .  9,  000 


The  amounts  thus  estimated  for  the  fiscal  year  1863-*64,  and  the  appropriations  for  the  present  year 
and  1861-*62,  are  given  in  parallel  columns. 


Object. 


For  survey  of  the  Atlantic  and  Gulf  coasts  of  the  United  States,  including  compen¬ 
sation  of  civilians  engaged  in  the  work,  per  act  of  March  3,  1843 _ _ _ 

For  Continuing  the  suivey  of  the  western  coast  of  the  United  States,  including 

compensation  of  civilians  engaged  in  the  work,  per  act  of  September  30,  1850 _ 

For  continuii  g  the  survey  of  the  Fl(»rida  reefs  and  keys,  including  compenhation  of 

civilians  engaged  in  the  work,  per  act  of  March  3,  1849 _ _ - . . 

For  completing  the  line  to  connect  the  triangulation  on  the  Atlantic  coast  with  that 
on  the  Gulf  of  Mexico,  across  the  Florida  peninsula,  including  compensation  of 

civilians  engaged  in  the  work,  per  act  of  March  3,  1843 . . . 

For  publishing  the  observations  made  in  the  progress  of  the  survey  of  the  coast  of 
the  United  States,  including  compensation  of  civilians  engaged  in  the  work,  per 

act  of  March  3,  1843 . . . . .  . . *. . . . 

For  repairs  of  steamers  and  sailing  schooners  used  in  the  survey,  per  act  of  March 

2,  1853 . 

For  fuel  and  quarters,  and  for  mileage  or  transportation,  for  officers  or  enlisted 
soldiers  of  the  army  serving  in  the  Coast  Survey,  in  ca»=e8  no  longer  provided 

for  by  the  quartermaster's  department,  per  act  of  August  31,  1852 . . 

For  pay  and  rations  of  engineers  for  seven  steamers  u^ed  in  the  hydrography  of 
the  Coast  Survey,  no  longer  supplied  by  the  Navy  Department.. _ _ _ 

Total . 


Estimates  for  fiscal 
year  1863-’64. 

Estimated  for  fiscal 
year  1862-  63. 

Appropriated  for  fis¬ 
cal  year  1861-’62. 

$178,000 

$178,000 

$230, 000 

100, 000 

100, 000 

110,000 

11,000 

11,000 

25,000 

6,000 

4,000 

6,000 

6,000 

4,000 

5, 000 

10, 000 

05,000 

t9,000 

tl2,800 

306,000 

299,000 

402, 800 

*  Formerly  included  in  estimates  of  War  Department, 
t  Formerly  included  in  estimates  of  Navy  Department. 


The  amount  of  these  estimates  is  but  about  six  per  cent,  more  than  half  those  of  1861-^62,  as  shown 
by  the  comparative  table.  All  the  items  are  either  the  same  as,  or  less  than,  those  appropriated  last  year, 
except  the  one  for  the  pay  of  engineers  for  the  steam  vessels,  which  was  omitted  last  year,  as  there  was  a 
sufficient  surplus,  from  the  reduction  of  the  previous  year  in  the  number  of  steamers,  to  last  untU  the  close  of 
the  year  1862-*63. 
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DEVELOPMENTS  AND  DISCOVERIES. 

The  general  list  of  developments  and  discoveries,  containing  the  items  arranged  in  geographical  order, 
is  given  in  Appendix  No.  4.  Those  connected  with  the  work  of  the  present  year  are  here  appended,  and 
will  hereafter  take  their  places  in  the  general  list. 

The  difficulty  of  finding  rocks,  of  which  we  have  had  so  many  instances,  cannot  he  better  illustrated 
than  by  the  fact  that  two  should  have  been  discovered  in  and  near  the  entrance  of  so  well  surveyed  and  so 
well  known  a  harbor  as  that  of  Newport.  The  particulars  in  regard  to  position,  &c.,  of  these,  which  stand 
first  in  the  appended  list,  are  stated  in  Appendix  No.  6. 

For  the  notice  given  in  Appendix  No.  7,  in  reft^ence  to  a  shoal  spot  supposed  to  exist  to  the  eastward 
of  the  Winter  Quarter  shoal,  (coast  of  Maryland,)  I  am  indebted  to  G.  W.  Blunt,  esq.,  of  New  York  city. 

1.  Two  rocks  discovered  in  the  approaches  to  Newport  harbor,  R.  I ;  one  with  fourteen  and  a  quarter 
feet  of  water  on  it  at  mean  low  tide,  the  other  with  seventeen  feet  at  mean  low  water.  Ten  other  rocks  in 
the  vicinity  (previously  known)  were  determined  in  position. 

2.  The  shifting  of  the  bar  of  Metomkin  inlet,  Va.,  and  changes  of  shore-line,  but  without  alteration  of 
depth  on  the  bar. 

3.  Determination,  by  close  soundings,  of  the  best  line  of  water  for  crossing  the  Kettlebottom  shoals, 
Potomac  river,  there  being  no  well  defined  channel  over  the  shoals. 

4.  Changes  in  depth  and  outline  at  Oregon  inlet,  N.  C. 

5.  Special  examination  of  the  tides  and  currents,  with  reference  to  the  hydrographic  and  shore-line 
changes  at  Hatteras  inlet,  N.  0. 

6.  Development  of  the  alteration  in  outline  and  depth  at  the  entrance  of  Beaufort  harbor,  N.  C. 

7.  Re-examination,  by  soundings,  of  the  Rattlesnake  shoal,  coast  of  South  Carolina. 

8.  Stono  entrance,  S.  C.,  sounded,  and  channel  found  half  a  mile  to  westward  of  its  former  position,  with 
slight  increase  of  depth. 

9.  The  shoaling  of  North  Edisto  entrance  from  its  former  depth,  giving  now  only  nine  feet  of  water. 

10.  St.  Helena  entrance,  S.  C.,  examined,  and  a  new  channel  from  the  eastward  found,  giving  sixteen 
feet  at  mean  low  water. 

11.  The  south  channel  of  Port  Royal  sound  developed,  and  nineteen  and  a  half  feet  found  to  be  the 
least  depth  in  it. 

12.  The  channel  of  the  inland  passage  thoroughly  sounded,  leading  from  Port  Royal  sound  into  Tybee 
roads,  through  Skull  creek  and  Calibogue  sound. 

13. '  The  bar  and  entrance  of  St.  Simon’s  sound,  Ga.,  examined,  showing  no  material  change  of  depth 
within  the  past  two  years. 

14.  The  shifting  to  southward,  and  shoaling  by  several  feet,  of  the  channel  into  Fernandina  harbor, 
Fla.,  having  now  only  eleven  feet  at  mean  low  water. 

15.  The  further  encroachment  of  the  sand  spit  at  the  confluence  of  Karquines  and  Mare  Island  straits, 
upon  the  channels  which  branch  towards  the  navy  yard  and  Benicia. 


SPECIAL  SURVEYS. 

The  maps  and  charts  for  the  United  States  commissioners  on  the  harbor  of  Boston,  called  for  by  the 
city  in  the  study  of  means  for  the  preservation  of  the  harbor,  have  made  good  progress  in  Mr.  Boschke’s 
hands,  and  it  is  expected  will  be  finished  soon  after  the  opening  of  the  new  year. 

Special  surveys  of  the  shore-line  of  Prudence  Island,  of  Taylor’s  cove,  Connanicut,  Dyer’s  Island 
harbor,  and  of  Dutch  Island  harbor,  in  Narragansett  bay,  were  promptly  made  for  the  navy  yard  commis¬ 
sion  by  Assistants  A.  M.  Harrison  and  Henry  Mitchell  and  their  parties,  and  the  maps  needed  for  the  use  of 
the  commission  were  rapidly  drawn  and  furnished.  A  special  survey,  also,  of  Coasters’  Harbor  island  and 
of  the  adjacent  shore  was  made  by  Assistant  Heniy  L.  Whiting,  and  the  drawing  promptly  returned.  This 
is  on  a  large  scale,  and  upon  it  the  study  of  the  suitableness  of  the  island  as  a  site  for  the  Naval  Academy 
may  readily  be  made.  Mention  of  these  surveys  will  be  found  under  the  head  of  Section  I. 

The  levellings  required  by  the  navy  yard  commission  at  League  island,  and  Red  Bank,  opposite  to  it, 
In  New  Jersey,  were  made  by  Assistant  George  Davidson,  and  notice  of  his  work  in  that  vicinity  will  be 
given  under  Section  II. 
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One  of  the  naval  officers,  who  has  in  former  years  served  acceptably  in  the  work  of  the  Coast  Survey — 
Lieut.  Commander  D.  L.  Braine,  U.  S.  N. — addressed  me,  last  summer,  offering,  if  means  were  supplied  from 
the  office,  to  determine  the  condition  and  capacity  of  the  western  channel  at  the  Cape  Fear  entrance.  This 
was  to  be  incidental  to  his  duties  in  command  of  the  U.  S.  steamer  Monticello,  then,  as  now,  in  service  on 
the  blockade  of  the  coast  of  North  Carolina.  After  consulting  the  Navy  Department,  the  instruments  and 
projection  needed  were  furnished,  and  the  promise  of  Lieut.  Commander  Braine  as  promptly  fulfilled.  In 
the  channel  over  the  bar  of  the  western  entrance  he  found  some  improvement  in  depth.  This  channel  had 
but  nine  feet  at  mean  low  water  in  1856.  In  reference  to  the  examination  which  he  made  in  September  of 
the  present  year,  Lieut.  Commander  Braine  states  that  he  “  is  led  to  believe  that  there  is  a  depth  of  fifteen 
feet  at  high  water,  which  would  give  in  the  channel  tej^ii^d  a  half  feet  at  mean  low  water.” 

This  survey  was,  of  course,  made  under  many  disadvantages,  and  will  be  further  pushed  by  the  com¬ 
mander  of  the  Monticello  as  opportunity  occurs.  Its  difficulty  and  danger  are  apparent  from  the  fact  that 
the  soundings  were  made  at  night,  and  almost  immediately  under  the  guns  of  the  enemy’s  batteries.  In 
allusion  to  this,  it  is  remarked  in  the  report  that  “  the  sentry’s  hail  on  his  post  could  be  distinctly  heard  on 
the  deck  of  the  Monticello.” 

On  hearing  of  the  raid  into  Pennsylvania,  in  October  last,  I  volunteered  the  services  of  Coast  Survey 
officers  (the  Secretary  of  the  Treasury  approving)  for  any  military  reconnaissances  which  might  be  desired, 
and  for  making  the  maps  which  I  thought  might  be  desirable.  The  presence  of  Assistant  George  Davidson 
near  the  city  of  Philadelphia  would  have  rendered  immediate  service  practicable.  This  offer  was  communi¬ 
cated  to  the  committee  of  councils  on  defence  by  the  mayor,  Alexander  Henry,  esq. 

TIDE  TABLES  FOR  MARINERS— TIDES  AND  CURRENTS. 

An  edition  of  the  tide  tables,  revised  by  Assistant  L  F.  Pourtales,  is  printed  in  Appendix  No.  8.  In 
it  a  few  errors  which  had  heretofore  escaped  detection  have  been  corrected. 

The  tidal  stations,  with  two  exceptions  on  the  Atlantic  coast,  and  all  those  upon  the  Western  coast, 
have  been  kept  up  ;  but  it  has  been  necessary  to  abandon,  for  the  present,  those  on  the  Gulf  of  Mexico.  The 
self-registering  gauge  left  by  Mr.  Donegan  at  New  Orleans,  in  the  summer  of  1861,  has  been  recovered;  that 
at  Femandina,  Fla.,  is  believed  to  have  been  destroyed  by  the  rebels.  The  one  which  was  formerly  used 
near  Pensacola  was,  in  all  probability,  destroyed  by  the  burning  of  the  navy  yard.  Nothing  has  yet  been 
heard  of  the  self-registering  gauge  which  was  on  board  of  the  schooner  Twilight  at  the  time  of  her 
seizure  at  Aransas. 


TABLE  OP  DEPTHS. 

The  table  containing  a  statement  of  the  depth  of  water  at  the  entrances  of  all  the  considerable  harbors 
and  inlets  of  the  United  States,  which  was  published  in  my  annual  report  for  1859,  has  been  revised  in  the 
Hydrographic  Division  of  the  office,  and  will  be  found  in  Appendix  No.  5.  The  table  contains  several 
entries  which  were  not  given  at  the  previous  date. 

INFORMATION  FURNISHED. 

The  information  furnished  under  authority  of  the  Treasury  Department  during  the  past  year  is  stated 
in  the  form  of  a  list,  in  Appendix  No.  2,  to  which  are  also  added  the  tracings  from  the  orginal  sheets  needed 
by  the  military  and  naval  officers  in  command  of  expeditions.  The  list  does  not  contain  a  large  amount  of 
information  communicated  for  their  use  by  other  modes,  as  the  compilation  of  geographical  data  for  parts  of 
the  coast  not  regularly  surveyed,  and  the  preparation  and  distribution  of  special  notes  and  photographs 
of  special  surveys. 

Great  care  has  been  taken  to  discriminate  in  regard  to  the  applications  for  tracings,  &c.,  for  the  purposes 
of  civil  life. 


STATISTICS. 

The  table  of  statistics  has  been  added  to,  so  as  to  bring  it  up  to  the  present  surveying  year,  and  is  given 
in  Appendix  No.  3. 

Up  to  1861,  inclusive,  the  triangulation  had  embraced  an  area  of  nearly  fifty-four  thousand  two  hundred 
square  miles,  within  an  area  of  nearly  sixty- two  thousand  square  miles  covered  by  reconnaissance ;  and  had 
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developed  a  general  extent  of  coast  of  over  four  thousand  five  hundred  miles,  and  a  shore-line  of  about 
twenty-three  thousand  miles,  determining  nine  thousand  four  hundred  and  fifty-two  geographical  positions. 

For  longitude  determinations,  eighty-five  stations  had  been  occupied ;  for  latitude,  one  hundred  and 
twenty-seven,  and  for  azimuth,  eighty-four  stations. 

The  topography  had  extended  over  an  area  of  nearly  seventeen  thousand  square  miles,  having  a  general 
coast  line  of  four  thousand  miles,  and  over  forty-two  thousand  two  hundred  miles  of  shore-line,  measui'ing 
the  indentations. 

The  hydrography  extended  over  an  area  estimated  at  forty-six  thousand  square  miles,  in  which  one 
hundred  and  ninety-six  thousand  miles  were  run  in  sounding ;  six  million  three  hundred  and  ninety-eight 
thousand  soundings  were  made,  and  over  eight  thousand  four  hundred  specimens  of  the  bottom  obtained. 

The  number  of  manuscript  maps  and  charts  constructed  was  two  thousand  one  hundred  and  eighty-one, 
and  of  engraved  maps,  charts,  and  sketches  there  had  been  produced  four  hundred  and  ninety-three  plates. 

« 

DISTRIBUTION  OP  ANNUAL  REPORTS  AND  MAPS. 

It  has  been  judged  expedient  during  the  past  year  to  hold  still  in  abeyance  the  usual  foreign  distribution 
of  the  printed  annual  reports  through  the  Smithsonian  Institution,  as  was  done  during  the  year  which  ended 
with  October,  1861,  as  was  stated  in  my  last  annual  report. 

During  the  past  year  4,028  copies  of  reports  of  various  years  have  been  distributed  to  institutions  and 
individuals  in  the  loyal  States  of  the  Union,  leaving  on  hand  a  limited  number  of  copies  for  the  years  from 
1851  to  1860,  inclusive.  Of  those  remaining  on  the  1st  of  November  there  were  of  the  report  for  1851  two 
hundred  and  twenty  copies;  of  that  for  1855,  four  hundred  and  twenty  copies,  and  of  that  for  1857,  three 
hundred  and  twenty -eight  copies  left.  Of  the  dates  1853,  1856,  1859,  and  1860,  the  copies  disposable  for 
general  distribution  is  larger.  This  decidedly  unequal  number  of  copies  of  the  reports  of  various  back  years 
makes  it  necessary  to  discriminate  carefully  in  their  issue.  It  is  also  to  be  remembered  that  for  the  years 
1859  and  1860  no  copies  have  been  sent  to  the  States  which  now  disavow  their  allegiance  to  the  government 
of  the  Union,  but  which  will  at  some  future  day  feel  interested,  in  common  with  the  others,  in  the  informa¬ 
tion  which  they  embody.  To  provide  for  the  best  issue  of  these  remaining  reports  (1851  to  1860)  a  circular 
has  been  sent  to  the  principal  libraries  in  the  more  important  cities  of  the  north,  and  to  those  of  universities* 
colleges,  and  other  institutions,  to  ascertain  what  reports  may  be  needed  in  order  to  complete  their  series,  so 
that  entire  sets  may  in  future  be  within  reach  for  purposes  of  reference  in  all  the  States  to  which  they  are 
now  sent. 

As  already  stated  under  the  head  of  maps  and  charts,  upwards  of  forty- four  thousand  copies  of  printed 
maps,  charts,  and  sketches  have  been  sent  from  the  office  since  the  date  of  my  last  report — a  number  more 
than  double  the  distribution  in  the  year  1861,  and  upwards  of  five  times  the  average  annual  distribution  of 
former  years.  This  large  and  increasing  issue  of  charts  within  the  past  two  years  has  been  due  to  the  con¬ 
stant  demands  of  the  Navy  and  War  Departments,  every  effort  to  supply  which  still  continues  to  be  made. 

Besides  (he  printing  of  charts  by  the  transfer  process,  the  production  of  the  hydrographic  memoirs  of 
the  coast  with  facility  offers  further  proof  of  the  advantage  of  establishing  a  lithographic  division  at  the 
office,  though  induced  as  it  was  by  the  emergency  of  last  year  for  copies  of  charts.  The  course  t^en  in 
the  preparation  of  the  hydrographic  notes  was  mentioned  in  my  report  of  last  year,  and  has  also  been  alluded 
to  in  this,  under  the  head  of  maps  and  charts.  The  testimonials  from  the  different  commanding  officers  as 
to  their  value  have  been  numerous  and  emphatic. 

A  summary  of  the  details  of  distribution  of  the  annual  reports,  maps,  charts,  &c.,  is  contained  in  the 
report  fiom  the  miscellaneous  division  of  the  office.  Appendix  No.  11. 

RECORDS  AND  RESULTS. 

I  call  attention  again  to  the  fact  that  this  publication  is  postponed  for  more  auspicious  times,  as  I  have 
repeated  applications  for  copies.  The  present  appropriation  merely  enables  us  to  prepare  the  materials  for 
publication,  but  not  to  publish. 


LONGITUDES. 

The  history  of  the  determination  of  longitudes  in  connexion  with  the  survey  of  the  coast,  from  the  law 
and  plan  of  reorganization  of  1844  to  1858,  was  given  in  my  report  for  1858,  including  the  methods  by 
astronomical  observations,  by  the  transportation  of  chronometers,  and  by  the  electrical  telegraph.  The 
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problem  of  longitudes  by  occultations  of  the  Pleiades  is  described  in  the  appendix  of  my  report  for  1856. 
Professor  Peirce  has  been  engaged  since  1854  in  stimulating  observers  to  a  new  series  of  observations,  by 
preparing  predictions  and  charts  of  the  occultations,  as  explained  in  my  report  for  the  year  1858.  These 
observations  were  collected  during  the  period  from  1857  to  1861,  or  until  the  moon’s  path  ceased  to  pass 
among  those  stars.  While  this  new  series  of  observations  was  in  progress  with  modern  instruments  and 
methods.  Professor  Peirce  was  occupied  in  recomputing  the  older  series,  for  the  period  1838  to  1842,  by  the 
aid  of  the  new  lunar  tables.  The  results  are  given  in  his  report,  which  was  printed  as  Appendix  No.  17  in 
my  report  of  last  year.  “  The  conformity  of  the  observations  with  theory  is  quite  remarkable,  and  shows 
that  this,  the  most  delicate  of  all  the  observations  of  the  moon,  demands  and  justifies  the  utmost  precision  of 
calculation.  The  final  determination  of  the  longitude  will,  undoubtedly,  surpass  all  others  in  precision.” 

Some  of  the  particulars  of  this  interesting  series  of  results  are  stated  in  the  professor’s  report,  Appendix 
No.  12.  Certain  of  the  occultations  which  were  observed  both  in  Europe  and  America  will  serve  to  determine 
the  errors  of  the  tables,  and  hence  to  compute  with  suitable  cori  ections  those  which  were  observed  only  in 
America,  and  to  obtain  a  second  determination  of  the  longitude.  Professor  Peirce  remarks  that  “  the  various 
observations  will  also  serve  the  subsidiary  purpose  of  determining  the  relative  longitudes  of  the  different 
places  which  are  upon  the  same  continent  either  of  Europe  or  America,  and  also  to  correct  the  places  of  the 
stars,  and,  finally,  to  determine  the  value  of  the  lunar  semi-diameter,  and  the  necessity  of  having  regard  to 
the  protuberances  of  the  moon  in  the  complete  solution  of  the  problem.” 

Professor  Peirce  has  addressed  to  me  a  special  letter  in  relation  to  the  tables  of  the  moon  used  in  the 
reduction  of  the  observations  of  the  Pleiades,  (Appendix  No.  13.)  The  Professor  gives  his  reasons  for  using 
Hansen’s  tables  in  the  computations,  and,  referring  to  the  **  full  and  generous”  statements  of  Mr.  Lubbock,  in 
the  thirtieth  volume  of  the  Memoirs  of  the  Royal  Astronomical  Society,  in  praise  of  the  American  tables 
prepared  by  Professor  Peirce  for  the  Nautical  Almanac  under  the  direction  of  Captain  Davis,  U.  S.  N., 
corrects  some  historical  statements  in  reference  to  the  labors  of  mathematicians  who  have  been  occupied  with 
the  important  task  of  improving  the  lunar  tables. 

The  observations  made  by  telegraph  for  the  difference  of  longitude  between  Macon,  Ga.,  and  Eufaula, 
Ala.,  in  the  working  season  of  1859-’60,  have  been  discussed  by  Dr,  B.  A.  Gould.  He  reports  that  the 
difference  in  time  between  the  astronomical  stations  is,  Eufaula  6m.  3.02^.  west  of  Macon ;  which  result,  he 
adds,  cannot  be  erroneous  by  more  than  five-hundredths  of  a  second  of  time. 

The  detailed  report  on  the  results  of  the  observations  made  in  Georgia  and  Alabama  is  in  course  of 
preparation.  I  have  placed  in  the  Appendix  No.  14  Dr.  Gould’s  report  on  the  progress  which  has  been 
made  in  computing  the  results  for  all  the  stations  between  Calais  and  New  Orleans. 

MAGNETISM. 

The  publication  of  the  results  of  a  discussion  of  the  Girard  College  observations,  from  the  Smithsonian 
Contributions  to  Knowledge,  commenced  in  my  reports  of  1859  and  1860,  is  continued  in  this,  embracing  the 
discussion  of  the  observations  of  horizontal  magnetic  force.  The  difficulty  which  stands  at  the  threshold  of 
the  discussion  of  these  observations  is  the  correction  for  temperature,  the  magnetic  bars  changing  in  their 
own  intensity  of  force  with  changes  of  temperature.  The  attempts  to  obtain  the  value  of  this  correction  are 
fully  stated,  and  their  application  is  shown  and  verified  in  various  ways,  in  Part  IV  of  the  memoir,  (Appendix 
No.  15.)  Tables  of  the  results,  reduced  to  a  standard  temperature  of  63^  Fahrenheit,  are  then  obtained,  and 
corrected  for  the  progressive  change  in  the  readings  of  the  magnets.  The  observations  are  next  separated 
into  regular  and  disturbed  readings  by  the  aid  of  Peirce’s  criterion,  and  the  disturbances  being  taken  out, 
there  remain  the  normal  results  for  the  hour,  day,  and  year.  These  show  the  same  period  of  ten  or  eleven 
years  in  number  and  extent  of  disturbances  which  was  deduced  from  the  declination  observations,  corresponding 
with  the  period  of  change  in  the  solar  spots.  The  results  agree  very  well  with  those  obtained  at  Toronto, 
Canada.  The  curves  of  daily  change  of  horizontal  force  come  out  very  perfectly  in  each  year’s  result,  the 
curves  showing  two  maxima  and  two  minima  in  the  course  of  the  day,  and  the  day  changes  being  much  more 
considerable  than  those  of  the  night. 

The  next  part  of  the  memoir,  Part  V,  (Appendix  No.  16,)  contains  the  investigation  of  the  diurnal  and 
annual  variations  of  the  horizontal  magnetic  force,  from  the  means  of  the  results  for  the  five  years  of  observa¬ 
tion.  The  normal  value  of  the  horizontal  intensity  for  the  several  hours  of  the  day  and  mouths  of  the  year 
of  the  five  years  is  deduced,  applying  all  the  required  corrections.  The  summer  and  winter  results  are  com¬ 
pared  in  formulae,  and  by  curves,  with  the  mean  for  the  whole  year.  At  6  a.  m.  there  is  scarcely  any  change 
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of  horizontal  force  throughout  the  year,  and  at  11^  a.  m.  it  is  also  nearly  constant.  Two  other  points  of  the 
same  sort  occur  at  7^  p.  m.  and  at  11  p.  m. 

From  this  discussion  results  a  series  of  curves  (Sketch  No.  48)  which  show  the  horizontal  force  at  every 
hour  of  the  day  of  every  month  of  the  year.  These  correspond  to  the  curves  of  declination  referred  to  in  my 
report  of  1860.  Both  have  been  beautifully  represented,  by  modelling,  by  Mr.  F.  Engel,  of  the  Coast  Survey 
office. 

Part  VI  of  the  memoir  (Appendix  No.  17)  shows  the  influence  of  the  moon  on  the  magnetic  horizontal 
force.  The  magnetic  tide,  so  to  speak,  has  two  ebbs  and  flows  in  the  lunar  day.  The  times  of  maxima  are 
two  hours,  and  of  the  minima  seven  and  a  half  .hours  after  the  culminations.  The  influence  of  the  relative 
positions  of  the  sun  and  moon  on  the  horizontal  magnetic  force,  though  small,  is  distinctly  perceptible,  and 
the  same  is  true  of  the  moon's  declination  changes.  When  the  moon  is  nearest  the  earth  the  horizontal 
magnetic  force  is  decidedly  lessened,  and  when  at  the  greatest  distance  from  the  earth  is  increased. 

At  Eastport,  Me.,  the  magnetic  observations  intended  chiefly  to  furnish  results  bearing  on  the  study  of 
the  secular  change  have  been  continued.  Besides  the  change  of  the  three  magnetic  components,  these  observa¬ 
tions  will  also  give  the  means  of  tracing  the  connexion  of  the  diurnal  range  of  the  declination  with  the  relative 
frequency  of  solar  spots,  and  furnish,  in  addition,  standard  annual  means  for  the  general  discussion  of  mag- 
jietic  observations  which  have  been  made  along  the  entire  northeastern  coast  of  the  United  States. 

At  Key  West  the  observations,  both  diflerential  and  absolute,  have  been  continued,  and  the  former  now 
present  an  unbroken  series  of  daily  records.  The  photographic  records  of  the  three  elements  are  revised 
regularly  at  the  office,  and  have  been  tabulated  with  a  view  to  their  general  discussion  in  a  form  somewhat 
similar  to  that  used  in  the  treatment  of  the  Girard  College  series,  of  which  mention  has  been  already  made. 
Though  strictly  scientific  in  character,  these  investigations  will  give  ready  means  for  tracing  the  secular 
changes  that  are  now  going  on  in  the  eastern  part  of  the  Gulf  of  Mexico. 

In  the  years  1840  and  1841  I  made  a  detailed  magnetic  survey  of  the  State  of  Pennsylvania  and  of 
adjacent  parts  of  New  York,  Ohio,  and  Maryland,  to  which  other  observations  were  added  in  1843,  while  on 
a  tour  through  Western  New  York,  Canada,  New  Jersey,  and  Pennsylvania.  These  observations  have 
recently  been  worked  up  and  prepared  for  the  press,  having  been  made  with  the  beat  instruments  then 
available.  An  abstract  of  the  discussion  of  them  is  given  in  Appendix  No.  19.  The  declination  was  deter¬ 
mined  at  sixteen  stations,  and  the  dip  and  intensity  at  forty-eight. 

In  July  and  August,  1862,  six  of  the  stations  in  my  series  were  reoccupied  by  Assistant  Charles  A. 
Schott,  (Appendix  No.  18.)  The  expense  incurred  for  the  three  which  fell  outside  of  the  limits  of  Coast 
Survey  operations  was  defrayed  by  the  Smithsonian  Institution,  and  this  co-operation  has  added  greatly  to 
the  expected  value  of  the  results.  This  is  believed  to  be  one  of  the  earliest  systematic  surveys,  that  includes 
the  three  magnetic  elements,  as  yet  made  in  any  of  the  States.  Its  object  is  intimately  connected  with  an 
important  part  of  the  operations  of  the  Coast  Survey.  In  Appendix  No.  19  I  give  an  abstract  of  the  indi¬ 
vidual  results,  as  well  as  a  general  account  of  the  discussion  and  of  the  expressions  deduced  for  the  distribution 
of  magnetism  over  the  area  surveyed.  The  subject  is  further  illustrated  by  Sketch  No.  47,  which  shows 
the  isomagnetic  curves  for  the  epochs  1842  and  1862. 

The  regular  biennial  publication  of  results  found  for  the  magnetic  declination,  dip,  and  intensity,  at 
stations  which  have  been  occupied  by  Coast  Survey  parties  within  the  last  two  years,  is  contained  in 
Appendix  No.  20.  This  comprises  twenty -two  stations,  numbered  in  continuation  of  those  given  in  Appendix 
No.  28  of  my  annual  report  for  1860. 

SOLAR  SPOTS. 

The  record  of  solar  spots  which  was  kept  at  the  Coast  Survey  office  by  Assistant  Schott  with  consider¬ 
able  regularity  until  the  close  of  the  year  1861  has  since  been  only  partially  kept  up,  in  consequence  of  the 
pressure  of  routine  duties.  Appendix  No.  21  gives  a  continuation  of  the  records  which  were  published  in 
1860  and  1861  as  Appendix  No.  25  in  my  reports  for*  those  years.  European  observations,  made  regularly 
and  published  every  year,  will  supply  the  place  of  the  omitted  records  in  the  discussion  of  magnetic  observa¬ 
tions. 

EARTHQUAKE  WAVES. 

The  renewed  interest  awakened  on  this  subject  by  the  presence  in  our  country  of  Captain  Lessoffsky, 
of  the  Russian  navy,  who  was  in  command  of  the  flag-ship  Diana,  Admiral  Pontiatine,  wrecked  by  the  cflects 
of  the  earthquake  of  December  23,  1854,  in  the  harbor  of  Simoda,  Japan,  has  called  my  attention  to  errors, 
c  s  3 
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some  of  them  typographical,  in  the  printing  of  my  paper  on  earthquake  waves,  and  the  depth  of  the  ocean 
as  deduced  therefrom,  in  the  Coast  Survey  report  for  1855.  As  the  best  mode  of  correction,  I  have  included 
the  paper  for  reprint  with  the  appendix  matter  of  this  report.  It  will  be  found  in  the  Appendix,  No.  24. 

FLORIDA  REEF. 

Captain  E.  B.  Hunt,  of  the  corps  of  engineers,  has  contributed  for  this  report  an  interesting  paper  on  the 
origin,  growth,  substructure,  and  chronology  of  the  Florida  reef,  which  will  be  found  in  the  Appendix,  No. 
25.  Its  conclusions  will  meet  with  examination  and  criticism  from  those  who  have  been  occupied  in  these 
and  similar  studies.  The  practical  part  referring  to  soundings,  currents,  winds,  &c.,  is  of  decided  interest  to 
navigators. 

HEIGHTS. 

The  collection  of  data,  from  all  available  sources,  for  heights  over  the  continent  of  North  America  has 
been  continued  during  the  past  year ;  and  the  preparation  of  a  map  to  form  a  basis  for  the  projection  of 
contour  lines  has  been  carried  on  as  far  as  the  time  of  the  Assistant  charged  with  this  subject  would  allow 
from  other  pressing  calls. 

This  collection  of  heights  has  been  placed  at  the  disposal  of  the  chief  topographical  engineer  of  the  arm}r 
of  Washington. 

EXPERIMENTAL  INQUIRIES. 

The  experiments  for  determining  the  length  and  expansion  by  heat  of  the  standard  bar,  referred  to  in 
my  report  for  1860  as  being  in  progress,  were  completed  early  in  1861,  under  the  direction  of  Assistant  J.  E. 
Hilgard,  by  Mr.  W.  L.  Nicholson,  aided  by  Mr.  J.  R.  Gilliss  and  Mr.  Thomas  McDonnell ;  but,  owing  to  the 
pressure  of  business  in  the  office,  a  complete  discussion  of  results  was  not  made  until  the  present  year.  An 
abstract  of  the  experiments  and  results  is  given  in  Appendix  No.  26,  from  which  it  will  appear  that  complete 
success  has  attended  these  delicate  operations. 

A  special  mode  of  construction  of  the  axle  of  the  magnetic  dipping-needle,  admitting  of  its  being  turned 
in  its  arbor,  in  order  that  observations  may  be  made  with  the  needle  resting  upon  different  parts  of  flie  pivots, 
has  been  devised  and  put  in  practice  by  Assistant  Hilgard.  A  description  of  the  new  arrangement  and  an 
abstract  of  experiments  are  given  in  Appendix  No.  23. 

In  my  last  report  a  comparison  of  the  relative  change  by  atmospheric  moisture  in  the  dimensions  of  maps 
drawn  on  “  parchment’*  paper  and  on  drawing  paper  backed  with  muslin  was  stated  to  have  resulted  in  favor 
of  the  latter.  Specimens  of  an  improved  quality  of  parchment  paper  having  been  submitted,  similar  com¬ 
parisons  were  again  made,  but  with  a  like  result,  as  will  be  seen  by  reference  to  Appendix  No.  27. 

AIDS  TO  NAVIGATION. 

The  lists  which  have  appeared  in  my  previous  annual  reports,  giving  the  recommendations  of  the 
Assistants  of  the  Coast  Survey  for  aids  to  navigation  in  special  localities  in  which  the  need  for  them  was 
open  to  observation,  are  this  year  almost  entirely  represented  by  one,  (Appendix  No.  36,)  showing  the 
number  of  buoys  set  by  the  working  parties  at  the  port  and  harbor  entrances  of  the  southern  States  for  the 
use  of  the  blockading  squadrons.  All  of  the  sailing  marks  seem  to  have  been  taken  up  and  destroyed  or 
secreted  early  in  1861.  In  some  cases  the  buoys  belonging  to  a  channel  were  found  at  the  nearest  town, 
but  in  other  instances  new  ones  were  required.  They  were  all  replaced  with  reference  to  the  hydrographic 
changes  which  have  occurred  since  they  were  first  put  in  place. 

DIRECTORY  OP  THE  PACIFIC  COAST. 

I  have  availed  myself  of  the  convenient  access  which  Assistant  George  Davidson  at  present  has  to  the 
office,  having  returned  two  years  since  from  the  Western  coast,  to  invite  him  to  prepare  a  second  edition  of 
the  Directory  of  the  Pacific  coast,  which  was  published  in  my  annual  report  for  1858.  It  is  to  be  understood 
that  this  embodies  the  information  collected  in  our  archives  by  the  labors  of  the  Assistants  in  the  Coast 
Sui’vey  since  1849,  as  well  as  the  researches  into  historical  and  other  matter  by  the  author,  and  his  per¬ 
sonal  experience  and  observation.  Thus  are  embraced  the  astronomical  determinations  of  Assistants  R.  D. 
Cutts  and  George  Davidson,  and  Sub-Assistant  J.  S.  Lawson ;  those  from  triangulation  by  Assistants  Cutts, 
Davidson,  Rodgers,  Greenwell,  and  Lawson ;  the  topographical  by  Assistants  Cutts,  Hanison,  Rodgers,  and 
Johnson ;  and  the  hydrographic  by  Lieut.  Com’g  W.  P.  McArthur,  the  pioneer  of  the  hydrography ;  by 
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Lieut.  W.  A.  Bartlett ;  by  Captain  James  Alden,  the  able  commander  for  nine  years  of  the  well-named  sur¬ 
veying  steamer  Active ;  by  Lieut.  R.  M.  Cuyler ;  and  by  Captain  B.  F.  Sands. 

The  directory,  as  revised  and  extended  by  Assistant  Davidson,  is  given  as  Appendix  No.  39. 

OFFICERS  OF  THE  ARMY  AND  NAVY. 

The  very  acceptable  aid  which  we  have  in  former  years  received  from  the  officers  of  the  army  and  navy, 
and  which  was  returned  to  the  government  by  the  experience  acquired  in  the  various  operations  of  the  survey, 
has  necessarily  been  withdrawn  from  us,  the  war  placing  us  in  the  position  of  giving  aid  instead  of  receiving 
it.  Lieutenant  Commander  Phelps  is  at  this  time  the  only  officer  of  the  navy  left  with  us,  and  we  have  not 
a  single  army  officer  on  full  duty  with  us.  Captain  Elliot,  of  the  corps  of  engineers,  is  still,  however, 
permitted  to  examine  and  send  to  us  the  tidal  observations  from  the  Western  coast  .  - 

OBITUARIES. 

Assistant  Alexander  S.  Wadsworth  died,  suddenly,  in  the  city  of  Washington,  on  the  9th  of  August, 
1862.  He  joined  the  survey  in  1848,  and,  opportunity  and  his  merit  concurring,  rapidly  rose  to  the  position 
of  Assistant,  which  he  occupied  at  the  time  of  bis  death.  His  triangulation  and  plane-table  work  on  the 
coast  of  North  Carolina  were  among  the  most  rapid  and  successful  works  of  their  class. 

Sub- Assistant  Wyllys  S.  Gilbert,  of  Zanesville,  Ohio,  died  of  pulmonary  disease  on  the  12th  of  January, 
1862,  at  Wakatomaka,  within  a  few  miles  of  his  home.  He  was  an  excellent  topographer,  having  been 
trained  carefully  by  his  accomplished  brother,  Assistant  Samuel  A.  Gilbert,  (acting  brigadier  general,  second 
brigade,  second  division,  army  of  Kentucky.)  Although  but  little  exposed  to  the  rigors  of  a  northern  climate, 
Sub-Assistant  Gilbert  contracted,  a  few  years  ago,  the  disease  of  which  he  died ;  and  notwithstanding  effoi*ts 
made  to  save  him  by  assigning  continuous  service  in  the  southwest,  his  strength  gradually  wasted,  and  he 
was  added  to  the  victims  in  our  corps,  of  consumption  of  the  lungs. 

General  Isaac  1.  Stevens  had  so  thoroughly  identified  himself  with  the  Coast  Survey,  during  his  four 
years  of  service  as  Assistant  in  charge  of  the  office,  that  those  with  whom  he  had  zealously  and  ably  served 
could  not  suffer  his  death,  upon  the  field  of  Chantilly,  to  pass  unmarked  by  the  deepest  tokens  of  their  respect 
and  regret,  and  met  to  give  expression  to  their  feelings  towards  their  former  associate  and  chief,  and  of  condo¬ 
lence  with  his  bereaved  family,  in  the  resolutions  and  remarks  which  are  given  in  the  Appendix,  No.  40. 

Major  William  R.  Palmer,  U.  S.  topographical  engineers,  brevet  lieutenant  colonel  U.  S.  army,  remained 
on  service  in  the  Coast  Survey  while  aid  to  Major  Geneial  McClellan,  until  the  army  moved  forward  into 
Virginia  last  spring,  when  it  was  necessary  to  accompany  the  general’s  staff.  The  same  zeal  which  made 
him  so  serviceable  in  the  office  displayed  itself  in  the  field ;  and  the  hardships  of  the  Peninsular  campaign, 
acting  upon  a  somewhat  delicate  constitution,  laid  him  open  to  the  attack  of  typhoid  fever  of  which  he  died, 
on  the  18th  of  June.  He  was  able  to  return  home  to  the  care  of  his  devoted  wife,  but  so  much  enfeebled  by 
disease  as  not  to  rally,  and  on  the  day  after  his  arrival  in  Washington  he  breathed  his  last,  mourned  by  a 
large  family  circle  to  whom  he  had  been  always  deeply  attached,  and  regretted  by  numerous  friends  who  had 
shared  his  hospitality  and  good  offices.  The  officers  of  the  Coast  Survey  expressed  their  regret  in  the  reso¬ 
lutions  given  in  Appendi*  No. '49-  My  own  relations  to  Major  Palmer  were  such  as  are  due  to  a  proved, 
true,  and  life-long  friend.  - 

Captain  John  R.  Smead  had  left  the  Coast  Survey  office,  on  the  breaking  out  of  the  war,  to  command 
the  Washington  Rifles,  and  after  the  campaign,  in  which  they  were  so  much  distinguished  for  discipline  and 
readiness  of  service,  had  returned  to  his  position  in  the  fifth  regiment  of  U.  S.  artillery.  He  perished  in  the 
bloody  fight  near  Manassas,  on  Saturday,  August  30,  leaving  a  young  and  helpless  family  to  the  care  of  his 
country,  for  which  he  had  laid  down  his  life.  The  Appendix  already  referred  to  contains  the  resolution 
passed  by  his  recent  associates  in  the  office  on  the  occasion  of  his  death. 

Brigadier  General  William  R.  Terrill,  of  Virginia,  was  in  charge  of  a  Coast  Survey  party  on  the  western 
coast  of  the  peninsula  of  Florida  when  the  rebellion  broke  out.  He  promptly  disentangled  his  party  and  the 
government  property  from  the  hands  of  the  rebels,  when  seizure  became  imminent,  and,  returning  north, 
ranged  himself  unflinchingly  on  the  side  of  the  whole  country,  seeking  ,  at  once  service  of  the  most  active 
kind  with  the  army.  By  nature  morally,  as  he  was  also  physically,  dauntless,  he  resisted  every  effort  of  his 
relatives  who  sided  wjth  the  State  of  Virginia,  and  declared  himself  a  soldier  of  the  Union.  After  service 
in  drilling  the  earlier  companies  that  arrived  in  Washington,  he  joined  his  regiment,  (fifth  regiment  of  artil¬ 
lery,)  having  been  promoted  to  a  captaincy.  His  marked  intrepidity  in  the  battle  near  Pittsburg  Landing,  in 
Tennessee,  and  before  Corinth,  in  Mississippi,  won  for  him  a  commission  as  brigadier  general  of  volunteers. 
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In  the  summer  campaign  he  was  in  service  with  the  army  of  Kentucky,  under  General  Buell,  and  was  mor¬ 
tally  wounded  in  the  battle  which  was  fought  at  Perryville  on  the  8th  of  October.  The  genial  memories 
which  his  name  would  have  elicited  at  all  times  amongst  his  former  associates  in  the  work  of  the  survey  are 
turned  to  sadness  by  the  early  death  of  this  truly  upright  and  patriotic  officer. 

By  an  accident  at  the  Mare  Island  navy  yard,  on  the  night  of  April  2,  which  caused  the  death,  by 
drowning,  of  William  F.  Sands,  the  survey  has  lost  the  only  hydrographic  aid  then  attached  to  the  work. 
His  naturally  good  abilities  had  been  developed  to  a  promise  of  great  usefulness  by  his  father.  Commander 
B.  F.  Sands,  U.  S.  N.,  with  whom  the  deceased  had  served  from  early  boyhood  in  the  practical  details  of 
hydrography.  Remarkable  for  an  amiable  and  teachable  disposition,  he  had  gained  proficiency  in  hydro- 
graphic  drawing,  and  was  fully  ijualified  to  make  return  for  the  high  expectations  which  had  been  formed  in 
his  training.  At  the  time  of  his  death  Mr.  Sands  was  acting  master  in  the  hydrographic  party,  and  was 
engaged  in  the  prosecution  of  the  survey  in  Section  X. 
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PART  II, 


The  brief  summary  of  progress  in  the  field  and  ofiice  already  given  will  be  represented  in  this  part  of 
the  report  by  the  details  of  work  ^one  in  each  section  of  the  coast  to  which  parties  have  been  assigned.  As 
usual  heretofore,  the  statements  will  be  given  in  geographical  order,  the  work  of  triangulation  being  described 
first,  as  preceding  the  other  operations  in  order  of  time,  and  the  topography  as  preceding  the  hydrography 
in  the  order  of  execution,  in. each  section. 


SECTION  I. 

FROM  PAS8AMAQUODDY  BAY  TO  POINT  JUDITH,  INCLUDING  THE  COAST  OF  THE  STATES  OF  MAINE,  NEW 
HAMPSHIRE,  MASSACHUSETTS,  AND  RHODE  ISLAND  .—(Sketch  A,  Nob.’' I,  2,  and  3  ) 

Under  this  head  abstracts  will  be  given  from  the  reports  of  Assistants  on  the  following  field  operations : 

1.  Triangulation  of  the  coast  of  Maine  from  Machias  bay  southward  and  westward  to  Pleasant  bay, 
including  Englishman’s  bay,  Moose-a-bec  reach,  Indian  river,  and  islands  in  the  vicinity  of  each. 

2.  The  triangulation  of  Eggemoggin  reach,  and  of  the  northern  part  of  Isle  au  Haut  bay.  Me.  This 
work  connects  with  the  triangulation  of  Penobscot  bay. 

3.  The  triangulation  of  Belfast  bay.  Winter  harbor,  Searsport  bay,  and  Mill  cove,  in  the  upper  part  of 
Penobscot  bay,  including,  also,  the  lower  part  of  Penobscot  river. 

4.  A  shore-line  survey  of  part  of  Passamaquoddy  bay.  Me.,  embracing  West  Quoddy  bay,  the  shores 
of  Eastport  harbor  and  Johnson’s  bay,  and  the  western  side  of  Campobello  island. 

5.  Detailed  topography  of  the  eastern  side  of  Frenchman’s  bay.  Me.,  including  Jones’s  cove.  Bunker’s 
cove,  Hammond’s  cove,  the  islands  opposite,  and  the  shores  of  Winter  harbor. 

6.  A  topographical  survey  of  the  western  side  of  the  entrance  to  Penobscot  bay.  This  includes  the 
shores  of  Tennant’s  harbor  and  Wheeler’s  bay,  and,  in  detail,  the  islands  and  reefs  of  the  Muscle  Ridge 
channel. 

7.  Plane-table  work,  neai-ly  completing  the  survey  of  the  steamboat  passages  between  the  Sheepscot 
and  Kennebec  rivers. 

8.  The  detailed  topography  of  Yarmouth  river,  Freeport  river,  and  Wolf’s  Neck,  in  the  upper  part  of 
Casco  bay. 

9.  A  reconnaissance,  relative  to  purposes  of  military  defence,  in  the  vicinity  of  the  city  of  Portland,  Me. 

10.  A  special  topographical  survey  of  Coasters’  Harbor  island,  Coddington  cove,  and  the  shore  of  Rhode 
Island  above  Newport. 

11.  Detailed  surveys  of  parts  of  Connanicut  island,  Dutch  island,  including  Taylor’s  cove,  and  Dutch 
Island  harbor,  for  the  use  of  the  navy  yard  commission ;  and  shore-line  survey  of  Providence,  Patience, 
Dyer’s,  and  other  islands  in  Narragansett  bay. 

12.  Soundings  nearly  completed  in  the  several  channels  which  connect  Wiscasset  bay  and  Sheepscot 
river  with  the  Kennebec. 

13.  The  hydrography  of  the  upper  part  of  Casco  bay,  including  that  of  Yarmouth  and  Freeport  rivers. 
The  same  party  made  supplementary  soundings  near  the  entrance  of  Portland  harbor. 

14.  A  special  examination  in  Cape  Cod  bay  for  the  determination  of  questions  before  the  commissioners 
of  the  Cape  Cod  ship  canal. 

15.  Supplementary  soundings  to  complete  the  chart  of  Barnstable  harbor.  Mass. 

16.  The  hydrography  of  the  eastern  and  middle  passages  of  Narragansett  bay,  joining  completed  work 
at  Half  Way  rock  and  below  Goat  Island  light.  This  includes  Newport  harbor,  in  the  approaches  of  which 
several  points  of  rock  were  developed. 

17.  Magnetic  observations  at  Eastport,  Me. 

18.  Tidal  observations  at  Eastport,  Me.,  and  at  the  Charlestown  navy  yard.  Mass. 
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Office- WORK. — The  drawing  for  a  finished  chart,  and  the  engraving,  in  a  preliminary  form,  of  Barn¬ 
stable  harbor  has  been  completed ;  the  engraving  of  Portland  harbor  as  a  finished  chart,  with  additions  to  the 
hydrography,  has  been  nearly  completed ;  and  a  preliminary  chart  of  Mount  Hope  bay  has  been  drawn  and 
engraved.  Progress  has  been  made  in  the  drawing  and  engraving  of  coast  charts  No.  8,  Seguin  island  to 
Kennebunkport,  Me.;  No.  9,  Cape  Neddick  to  Cape  Ann,  Mass.;  and  No.  11,  Plymouth  to  Hyannis,  Mass.; 
and  of  the  chart  of  Sheepscot  and  Kennebec  rivers,  Me.  The  drawing  of  general  coast  charts  No.  I,  Quoddy 
Head,  Me.,  to  Cape  Cod,  Mass.;  No.  II,  Cape  Ann  to  Gay  Head,  Mass.;  and  of  coast  chart  No.  7,  Muscongus 
bay  to  Portland,  Me.,  has  been  continued ;  and  the  engraving  of  coast  chart  No.  7,  Muscongus  bay  to  Port¬ 
land,  Me.,  and  the  drawing  and  engraving  of  No.  10,  Cape  Ann  to  Plymouth,  have  been  commenced. 
Additions  have  been  made  to  the  chart  of  Salem  harbor,  and  to  coast  charts  Nos.  12  and  13,  Nantucket  sound 
and  Vineyard  sound,  as  also  to  the  progress  sketches  of  the  section ;  and  a  new  progress  sketch  of  the  coast 
of  Maine  has  been  drawn  and  engraved. 

Triangulation  of  Machias  bay,  JEnglisAman^s  bay,  Moose-a-bec  reach,  Indian  river,  and  adjacent 
inlands.  Me, — I'his  is  in  continuation  of  work  which  has  been  pushed,  by  the  same  party  under  Sub- Assistant 
F.  P.  Webber,  from  Mount  Desert  island  to  the  northward  and  eastward  along  the  coast  of  Maine.  The 
secondary  and  tertiary  work  is  kept  in  close  connexion  with  the  primary  triangulation,  as  may  be  seen  by 
reference  to  Sketches  Nos.  1  and  2. 

The  triangulation  of  this  year  was  taken  up  on  the  8th  of  August,  previous  to  which  date  Mr.  Webber 
had  been  employed  in  Section  HI.  From  the  entrance  to  Little  Machias  bay  signals  were  set  up  to  the 
southward  and  westward  in  positions  proper  for  defining  the  numerous  indentations  of  the  coast.  The  angular 
measurements  made  at  them  in  September  and  October  furnish  points  for  the  topographical  survey  of  Machias 
bay,  Howard’s  bay,  Little  Kennebec  river,  Englishman’s  bay.  Chandler’s  River  tay,  and  Moose-a-bec  reach, 
and  of  the  islands  which  lie  off  their  entrances.  At  eight  of  the  stations  vertical  angles  were  measured  on 
thirty-six  signals  by  three  hundred  and  ninety  observations.  Mr.  Webber  used  the  ten- inch  Gambey 
theodolite.  No.  63,  and  the  six-inch  Brunner,  No.  52,  in  the  determination  of  angles.  His  party  worked 
with  the  schooner  Hassler  until  the  beginning  of  November,  when  operations  closed  for  the  season  in  this 
section.  The  following  is  a  summary  of  the  field  statistics : 


Signals  erected . 35 

Stations  occupied .  17 

Angles  measured . 318 

Objects  observed  on  .  . .  309 

Number  of  observations .  2,718 


Fifty-three  points  were  accurately  determined  for  topographical  purposes. 

The  schooner  Hassler  was  laid  up  at  Portland.  •  - 

Duplicates  of  the  records  of  observations  have  been  completed  and  sent  to  the  office.  The  computations 
of  the  work  have  also  been  finished  and  turned  in. 

Triangulation  of  Eggemoggin  reach,  Me. — In  continuation  of  his  work  of  last  year  which  connected 
stations  in  Penobscot  bay  with  others  to  the  eastward  in  Great  Blue  Hill  bay.  Assistant  G.  A.  Fairfield 
resumed  work  on  the  7th  of  August  at  Blake’s  Point.  A  signal  was  erected  there,  and  in  the  course  of  the 
month  points  were  selected  and  signals  set  for  the  triangulation  of  Eggemoggin  reach,  the  location  of  which 
may  be  seen  by  reference  to  Sketch  No.  2.  Observations  with  the  theodolite  (ten-inch.  No.  91,  by  Blunt) 
were  commenced  on  the  3d  of  September  and  closed  at  the  end  of  that  month,  when  Mr.  Fairfield  proceeded 
to  Blue  Hill  primary  station  and  observed  on  such  of  the  signals  of  his  triangulation  as  were  within  view  from 
it.  The  islands  in  the  expanse  which  lies  north  of  Isle  au  Haut  bay  and  west  of  Eggemoggin  reach  are 
included  in  the  triangulation  of  this  season.  The  following  are  the  statistics  of  work : 


Signals  erected .  5 

Stations  occupied .  9 

Points  determined . 23 

Angles  measured .  113 

Number  of  observations .  2,208 


Assistant  Fairfield  continued  the  observations  necessary  for  connecting  the  secondary  with  the  primary 
triangulation  until  the  middle  of  November.  The  schooner  James  Hall,  which  was  used  by  his  party,  was 
then  taken  to  Portland  and  laid  up  foi  the  winter. 

Triangulation  of  Penobscot  bay,  Me. — This  work  has  been  nearly  completed  by  the  extension  of  a 
system  of  triangles  above  the  line  which  joins  Dickey’s  bluff  with  Cape  Rosier.  It  now  includes  Belfast 
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bay,  (Sketch  No.  2,)  Searsport  bay,  and  Winter  harbor,  on  the  western  side  of  Penobscot  bay ;  Mill  cove,  at 
the  mouth  of  the  Penobscot  river ;  and  Castine  bay.  Sub- Assistant  S.  C.  McCorkle,  working  with  a  party 
in  the  schooner  Torrey,  resumed  this  duty  on  the  8th  of  July,'  and,  as  it  advanced,  erected  in  all  nine  tripod 
signals,  some  of  which  were  set  up  so  as  to  include  the  lower  part  of  the  Penobscot  river  in  the  scheme  of 
triangulation.  Before  returning  from  the  section  he  made  a  reconnaissance  northward  to  Bangor  and  selected 
stations  for  continuing  the  preliminary  survey.  A  summary  of  the  general  statistics  is  here  given : 


Signals  erected .  9 

Stations  occupied . 13 

Angles  measured . 185 

Number  of  observations .  1,879 


The  angular  measurements  were  made  with  the  Gambey  theodolites — ten-inch,  No.  15,  and  six-inch,  No. 
29.  Mr.  McCorkle  concluded  his  work  on  the  18th  of  October,  and  laid  up  the  schooner  Torrey  at  Portland. 
He  then  joined  Assistant  Fairfield,  whose  party  was  still  at  work  to  the  eastward,  and  concerted  means  with 
him  for  perfecting  the  connexion  between  the  triangles  of  Great  Blue  Hill  bay  and  those  of  the  upper  part  of 
Penobscot  bay.  Four  of  the  stations,  the  signals  of  which  have  been  observed  on  from  other  stations,  will  be 
occupied  for  the  final  completion  of  the  work  in  Penobscot  bay. 

Shore-line  survey  of  Eastport  harbor  and  of  West  Quoddy  hay.  Me, — Sub- Assistant  W.  H.  Dennis 
resumed  the  survey  of  Passamaquoddy  bay  on  the  Ist  of  August,  and  prosecuted  that  work  until  the  6th  of 
November.  The  three  sheets  which  he  has  returned  contain  the  western  shore-line  of  Campobello  island, 
from  East  Quoddy  Light  to  a  point  opposite  to  West  Quoddy  Head;  the  western  shore  of  West  Quoddy 
bay,  including  the  Head ;  the  peninsula  of  Lubec,  and  in  connexion  with  it  the  shores  of  Johnson’s  bay ;  the 
entire  shore-line  of  Moose  island,  including  the  town  of  Eastport ;  the  south  end  of  Deer  island,  and  the 
numerous  small  islands  lying  between  it  and  Campobello.  Taken  together  the  plane-table  sheets  give  the 
outlines  in  connexion  of  West  Quoddy  bay,  Eastport  harbor  or  Friar  road,  and  both  shores  of  the  St.  Croix 
river  to  Pleasant  Point.  Part  of  the  details  were  traced  in  the  work  of  last  season.  The  limits  comprised  in 
this  year’s  survey  (Sketch  No.  2)  fully  provide  for  the  hydrography  of  Eastport  harbor  and  its  approaches. 
Sixty-four  miles  of  shore-line  were  traced,  exclusive  of  thirteen  miles  of  low- water  shore-line  which  required 
to  be  surveyed  separately.  Details  were  filled  in  to  cover  an  area  of  three  and  a  half  square  miles. 

Sub-Assistant  Dennis  had  passed  the  winter  and  spring  in  topographical  service  connected  with  the 
naval  expedition  of  Commodore  (now  Admiral)  Du  Pont  on  the  coast  of  South  Carolina.  He  is  now  making 
preparation  to  rejoin  the  expedition  and  continue  the  survey  in  Section  V. 

Topography  of  Frenchman's  hay  and  Winter  harhoTt  Me, — The  topography  of  the  coast  of  Maine,  east 
of  Mount  Desert  island,  was  begun  on  the  Ist  of  September  by  Mr.  Cleveland  Rockwell,  the  basis  for  it  being 
the  triangulation  made  by  Sub- Assistant  Webber  in  I860.  The  sheet,  which  Avas  completed  by  the  18th  of 
November,  takes  in  West  Goldsborough  harbor  or  Jones’s  cove.  Bunker’s  cove,  Hammond’s  cove.  Winter 
harbor,  and  the  lesser  indentations  of  the  eastern  side  of  Frenchman’s  bay,  together  with  Stave  island, 
Jordan’s  and  Iron-bound  islands,  and  many  smaller  ones  in  the  bay.  Sketch  No.  2  shows  tlie  locality.  Mr. 
Rockwell’s  plane-table  work  is  continuous  in  shore-line  and  surface  details  from  Hall’s  Point  southward  to 
and  inclusive  of  Winter  Harbor  entrance.  The  statistics  are  as  follows  : 


Shore-line  surveyed .  44  miles. 

Roads .  14  “ 

Area  of  topography,  (square  miles) .  12% 


The  earlier  part  of  the  working  season  was  employed  by  Mr.  Rockwell  in  Section  V,  as  will  be  stated 
under  that  head. 

Topography  of  Seal  harbor,  Wheeler's  bay,  and  Tennant's  harbor,  and  of  islands  in  Penobscot  bay. 
Me, — Th-s  work  is  comprised  on  two  plane-table  sheets  which  connect  with  each  other,  and,  to  the  north¬ 
ward,  with  a  survey  made  last  year  of  Rockland  harbor  and  Owl’s  Head  bay.  The  upper  sheet  (see  Sketch 
No.  2)  shows  in  detail  the  Muscle  Ridge  islands,  and  has  marked  on  it  in  position  the  very  numerous  rocks, 
reefs,  and  shoals  in  their  vicinity.  This  part  of  the  duty  of  the  season  was  accomplished  by  means  of  a 
boat  in  calm  weather,  the  points  not  being  approachable  under  other  conditions.  Careful  intersections  were 
made  with  the  plane  table  so  as  to  fix  in  their  relative  places  the  isolated  rocks  of  the  group. 

Sub-Assistant  Charles  Ferguson  resumed  this  work  on  the  18th  of  July  with  a  party  in  the  surveying 
schooner  Bowditch.  His  sheet  containing  the  survey  of  the  Muscle  Ridge  group  extends  from  Munroe 
island,  in  Owl’s  Head  bay,  southward  and  westward  to  White  Head  light-house.  The  islands  lie  off 
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the  western  shore  of  Penobscot  hay,  which  was  surveyed  last  year,  and  from  two  to  three  miles  distant. 
Of  the  group  the  principal  ones  shown  on  the  map  are  Andrew's  island,  Dix  island.  High  island.  Pleasant, 
Grafton,  and  Crow  islands,  Great  Two  Bush,  and  Little  Two  Bush.  The  reef  which  stretches  about  half  a 
mile  from  the  north  end  of  Great  Two  Bush  island  is  also  delineated  on  the  sheet.  This  part  of  the  survey 
defines  the  shape  and  limits  of  two  small  harbors  in  the  Muscle  Ridge  group :  Dix  harbor,  between  Dix 
island  and  High  island,  and  Home's  harbor,  near  the  north  end  of  Pleasant  island. 

At  the  island  last  named  the  second  sheet  executed  by  Mr.  Ferguson  connects  with  the  former  and 
continues  the  survey  of  the  lower  part  of  the  western  shore  of  Penobscot  bay  from  the  limit  reached  last 
season.  It  shows  the  outlines  and  topographical  character  of  the  shores  of  Seal  harbor,  Wheeler's  bay. 
Long  cove,  Tennant's  harbor,  and  Mosquito  harbor,  besides  minor  indentations  and  numerous  islands,  the 
plane-table  work  being  continuous  on  it  from  north  to  south.  Of  the  islands  represented  on  this  sheet 
Sprucehead  is  noted  for  its  extensive  quarries  of  granite,  as  is  also  Dix  island,  which  is  shown  on  the 
adjoining  sheet.  The  numerous  buoys  and  stakes  marking  the  entrance  to  Seal  harbor  were  determined  in 
position  by  Mr.  Ferguson,  and  are  included  as  part  of  the  details  of  his  survey. 

Field-work  was  continued  until  the  27th  of  October,  when  the  vessel  was  taken  to  Portland  and  ther^ 
laid  up.  The  following  summary  of  statistics  is  given  in  the  field  report : 


Shore-line  surveyed .  72  miles. 

Roads . 22  “ 

Creeks . 5  “ 

Area  of  topography,  (square  miles) .  16 


During  the  early  part  of  the  present  surveying  year  Sub- Assistant  Ferguson  was  employed  in 
Section  III. 

Topography  of  'Back  river.  Little  river,  Robin  Hood's  cove,  Me. — The  plane-table  survey 
of  the  neck  between  the  Sheepscot  and  Kennebec  rivers,  below  Wiscasset  and  Bath,  was  resumed  on  the 
1st  of  August,  and  has  been  nearly  completed.  The  party  detailed  for  this  service  was  in  charge  of  Sub- 
Assistant  C.  T.  lardella.  Shore-line  was  furnished  to  the  hydrographic  party  which  worked  in  the  channels 
between  the  two  rivers  at  the  same  time.  The  water  passages  defined  by  the  topographical  sheet  of  Mr. 
lardella  are  known  as  Little  river,  Hall's  bay,  Riggs's  cove.  Long  or  Robin  Hood's  cove,  and  Little 
Sheepscot  river,  all  of  which  are  marked  in  a  general  way  on  Sketch  No.  2. 

Before  taking  up  this  survey  Sub- Assistant  lardella  had  been  employed  in  Section  VI. 

The  plane-table  work  on  the  Woolwich  peninsula  was  completed  on  the  25th  of  November,  with  the 
exception  of  a  small  portion  of  details  of  surface.  A  summary  of  the  statistics  is  appended. 


Shore-line . - . .  59  miles. 

Roads . .  45  “ 

Creeks  and  marsh  line .  40  “ 

Area  of  topography,  (square  miles) .  22 

Mr.  lardella  is  now  employed  in  inking  his  topographical  sheets. 


Topography  of  Yarmouth  river,  Freeport  river,. and  Wolfs  Neck,  Sfc.,  Casco  hay,  Me. — The  shore-line 
of  the  upper  part  of  Casco  bay  was  traced  last  year  from  Drinkwater  Point  to  the  entrance  of  Maquoit  bay, 
by  Assistant  A.  W.  Longfellow.  This  season  he  filled  in  the  topographical  details  within  the  same  limits, 
and  traced,  in  addition,  thirteen  miles  of  shore-line. 

“  Yarmouth  river  was  surveyed  from  its  mouth  and  confluence  with  Cousin's  river,  at  Parker's  Point, 
two  miles  upwards,  to  the  falls,  where  are  the  wharf  and  ship-yards;  and  thence  on,  under  the  name  of  Royall's 
river,  it  was  traced  upwards  a  mile  and  a  half  further,  to  the  crossing  of  the  Atlantic  and  St.  Lawrence  railroad. 

“  Yarmouth  village  was  surveyed' from  the  wharves  at  the  head  of  tide  three-quarters  of  a  mile  back,  to 
include  the  railroad  depot.  South  Freeport  village  was  a  growth  from  the  ship-building  interest  on  the  shores 
of  the  Freeport  or  Harriseeket  river.  Here,  as  at  Yarmouth,  vessels  of  fourteen  hundred  tons  have  been 
built.  This  estuary  is  included  in  the  survey  as  far  as  the  narrows,  where,  at  the  edge  of  the  plane-table 
sheet,  the  channel  passes  up  to  Harriseeket  Landing.  Part  of  the  village  of  Bartol’s  Point  Landing  is  also 
embraced  in  the  detailed  work,  the  in-shore  boundary  of  w  hich  is  the  main  country  road,  running  generally 
about  a  mile  from  the  shore." 

The  detailed  survey  off-shore  includes  Lane's  island,  Great  and  Little  Moges  islands,  Trenche's  and 
Bustin’s  islands,  and  the  group  known  as  the  Silver  islands,  all  lying  in  the  upper  part  of  Casco  bay.  The 
location  of  the  work  is  shown  on  Sketch  No.  2. 
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ABsistant  Longfellow  commenced  work  in  this  section  on  the  18th  of  July,  and  continued  in  the  field 
until  the  middle  of  October.  He  had  been  engaged  during  the  early  part  of  the  summer  in  Section  III. 
His  party  used  the  schooner  Meredith  for  transportation  and  quarters  while  prosecuting  the  topography  of 
Casco  bay.  The  following  is  a  synopsis  of  the  plane-table  statistics : 


Shore-line  traced .  13  miles. 

Roads . . .  23J  “ 

Area  of  topography,  (square  miles) .  9 J  “ 


Reconnaissance  of  the  environs  of  Portland^  Me. — This  service  was  called  for  with  reference  to  purposes 
of  military  defence,  and  was  executed  by  Sub- Assistant  F.  W.  Dorr,  who  had  passed  through  the  peninsular 
campaign  in  plane-table  surveys  for  the  army  of  the  Potomac,  mention  of  which  will  be  made  under  the 
head  of  Section  III.  Mr.  Dorr  commenced  work  on  the  10th  of  September,  and  consulted  freely  at  Portland 
with  Captain  Casey,  of  the  corps  of  engineers,  in  regard  to  tlie  direction  and  extent  of  his  reconnaissance. 
The  best  county  map  being  taken  as  the  basis,  its  scale  was  enlarged  and  the  roads  were  traced  on  the 
reconnaissance  sheet.  To  these  were  added  the  curves  of  elevation,  sketched  by  the  eye,  and  such  other 
details  as  were  wanting  in  the  map,  but  which  the  experience  of  Mr.  Dorr  with  the  army  surveys  of  the 
present  and  the  working  season  of  last  year  suggested  to  be  of  moment  for  military  purposes.  The  field, 
work  was  concluded  on  the  9th  of  October.  The  compilation  of  the  material  was  then  taken  up  and  nearly 
completed  before  the  close  of  the  month.  Meanwhile  application  had  been  made  to  me  by  the  tax  commis¬ 
sioners  appointed  for  Florida  for  the  services  of  a  topographer.  Mr.  Dorr’s  local  knowledge  of  that  coast 
being  extensive  and  his  qualifications  ample,  he  was  assigned  to  accompany  them,  and,  in  accordance  with 
directions,  reported  in  person  to  the  commissioners  at  New  York  in  November  previous  to  their  departure  for 
Femandina. 

Mr.  H.  W.  Longfellow  aided  Mr.  Dorr  in  the  field-work  near  Portland.  The  reconnaissance  map,  which 
is  now  at  the  ofiice,  contains  the  following  among  other  details  of  surface : 

Roads .  176  miles. 

Outline  of  woods .  223  “ 


Marsh  line .  28  “ 

Area,  (square  miles) . i .  70 


Topography  of  Narragansett  bay,  R.  1. — Assistant  Henry  L.  Whiting  commenced  a  special  plane-table 
survey  of  Coaster’s  Harbor  island  and  its  vicinity  on  the  26th  of  June.  Its  surface  was  carefully  contoured^ 
and  that  of  the  adjacent  part  of  Rhode  Island,  from  Coddington  cove  nearly  to  the  environs  of  Newport^ 
and  eastward,  to  include  Miantonomy  Hill. 

This  survey  was  executed  at  the  request  of  the  Navy  Department,  and  in  order  to  furnish  data  for 
deciding  the  question  at  issue,  Mr.  Whiting  made  close  soundings  between  the  southwest  face  of  Coaster’s 
Harbor  island  and  the  Gull  rocks.  The  work  was  closed  on  the  12th  of  July.  Assistant  Whiting  then 
took  up  topographical  duty  in  Section  II.  He  had,  before  taking  up  duty  in  Narragansett  bay,  made  several 
surveys  in  the  vicinity  of  Washington  city,  in  Section  III. 

The  plane-table  work  in  Narragansett  bay  was  continued,  between  the  16th  of  August  and  the  1st  of 
November,  by  the  party  of  Assistant  A.  M.  Harrison,  who  had  also  been,  during  spring  and  summer,  engaged 
in  field  duty  in  Section  III. 

For  the  special  use  of  the  United  States  board  which  was  appointed  to  examine  and  report  on  sites  for 
navy  yards,  and  which  met  in  Narragansett  bay  early  in  September,  a  survey  had  been  directed  of  parts  of 
Connanicut  island,  including  Taylor’s  cove,  Dutch  island,  and  Dutch  Island  harbor.  This  was  executed  by 
Mr.  Harrison,  on  the  scale  of  17^^,  and  met  all  the  requirements  of  the  commission.  The  other  topograph¬ 
ical  duty  of  the  party  was  confined  to  the  determination  of  shore- line  and  of  the  principal  points  needed  for 
the  correct  plotting  of  the  hydrographic  work  of  the  present  season.  These  results  were  supplied  to  the 
party  under  Assistant  Mitchell. 

During  the  entire  working  season  in  NarragaMett  bay.  Assistant  Harrison  was  aided  by  Mr.  H.  JV- 
Bache,  and  during  part  of  it  by  Mr.  F.  A.  Lueber.  The  following  are  statistics  of  the  plane-table  survey : 


Shore-line  surveyed .  44  miles. 

Roads .  8J  “ 

Creeks  and  ponds .  5 J  “ 


Marsh  line 


H 


Area  of  topography,  (square  miles) 
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Besides  the  special  localities  already  referred  to,  the  additions  this  year  to  the  regular  survey  of  the 
shores  of  Narragansett  hay  comprise  the  shore-line  of  Prudence,  Patience,  Dyer’s,  Gould,  and  other  islands, 
and  the  western  side  of  Rhode  Island,  from  a  point  opposite  to  Coaster’s  island  and  northward,  to  limits  of 
previous  work.  Only  a  few  of  the  smaller  islands  in  the  bay  remain  to  be  traced  in  outline. 

Hydrography  between  Wiecasset  and  Bath,  Me, — The  water  passages  which  intersect  the  Woolwich 
peninsula,  and  which  connect  the  Sheepscot  and  Kennebec  rivers,  have  been  sounded  out  by  a  party  in 
charge  of  Assistant  P.  H.  Gerdes.  Most  of  the  shore-line  had  been  previously  traced.  The  concluding 
portion  was  supplied  for  the  use  of  the  party  by  Sub-Assistant  lardella. 

Mr.  Grerdes  took  up  the  hydrography  at  Wiscasset  (Sketch  No.  2)  on  the  23d  of  August,  and  in  sounding 
Wiscasset  bay  connected  his  work  with  the  survey  of  the  Sheepscot  made  in  1858  by  Lieutenant  Commanding 
Moore.  Thence  in  a  direction  southward  and  westward  he  sounded  Back  river,  Montseag  bay,  Hoakomoak 
bay,  and  Little  river,  which,  taken  together,  afford  a  continuous  water  passage  between  the  Sheepscot  riVer 
at  Wiscasset  and  the  Kennebec  at  a  point  about  seven  miles  below  Bath.  The  character  of  the  other  passage 
between  the  two  rivers,  made  up  of  Upper  Hurl  Gate,  the  Rapids,  and  Great  Hurl  Gate,  was  also  developed. 
These  connect  the  Kennebec  at  Bath  with  the  Sheepscot  opposite  to  Mahan’s  island.  Measured  together, 
and  including  Robin  Hood’s  cove,  which  was  also  sounded,  these  channels  make  an  aggregate  of  thirty-four 
miles  in  length.  ITie  peninsula  traversed  by  them  is  from  five  to  ten  miles  in  breadth. 

Sub- Assistant  Clarence  Fendall  assisted  Mr.  Gerdes.  Mr.  T.  C.  Bowie  and  Mr.  F.  H.  Gardes,  jr.,  were 
attached  to  his  party  as  aids.  The  schooner  G.  M.  Bache  was  used  for  transportation. 

Tidal  observations  were  commenced  at  Wiscasset  when  the  hydrography  was  taken  up,  and  were 
continued  at  that  station  until  the  end  of  September,  when  the  work  was  completed.  During  each  day  the 
state  of  the  tide  was  noted  every  ten  minutes,  as  were  also  the  high  and  low  waters  that  occurred  at  night. 
Observations  for  shorter  periods  were  in  like  manner  made  on  the  tides  in  Little  river  and  in  Upper  and 
Great  Hurl  Gates. 

The  party  of  Assistant  Gerdes  determined  about  seventy  points  for  hydrographic  purposes,  and  used 


above  twenty  others  which  were  furnished  by  Sub- Assistant  lardella. 

The  general  statistics  of  the  work  are  as  follows : 

Miles  run  in  sounding . T; . . .  160 

Angles  measured . . .  1,167 

Casts  of  the  lead  .  Il,o00 


Both  of  the  passages  referred  to  in  this  notice  are  navigable.  A  steamer  passes  semi-weekly  from  Bath 
to  Boothbay  through  Upper  and  Great  Hurl  Gates.  Excepting  Little  river  at  low  tide,  the  water  is  quite 
deep  in  all  the  passages  between  the  Sheepscot  and  the  Kennebec. 

After  the  completion  of.  the  service  assigned,  the  schooner  was  laid  up  at  Wiscasset.  The  soundings 
were  plotted  by  Mr.  A.  Strausz,  and  the  sheet  containing  them  is  now  on  file  in  the  office. 

Assistant  Gerdes  and  his  aid,  Mr.  Bowie,  had  been  previously  engaged  in  Section  VIII.  Mention  will 
be  made  of  their  employment  there  under  the  corresponding  head  of  this  report.  In  October  Mr.  Bowie  was 
detailed  for  plane-table  duty  in  Section  III. 

Ilyd/rography  of  Casco  hay,  Me — ^Hydrographic  operations  were  resumed  in  the  upper  part  of  Casco 
bay  on  the  3d  of  August  by  a  party  in  the  surveying  schooner  Caswell.  The  charge  of  the  work  was  given 
to  Mr.  Edward  Cordell,  of  large  experience  and  qualification  as  a  hydrographic  draughtsman,  who  had  pre¬ 
viously  served  with  a  number  of  the  regular  hydrographic  parties  on  all  parts  of  the  Atlantic  coast.  The 
soundings  made  were  in  continuation  of  the  work  of  last  year  by  Assistant  Schott,  which  had- stopped  on  a 
line  running  east  from  the  north  end  of  Cousin’s  island  to  Harpswell  Neck,  (Sketch  No.  2,)  and,  south  of  tke 
Neck,  on  a  line  fiem  the  lower  end  of  Jewell’s  island  eastward  to  include  Drunken  Dick  ledge.  North  of  the 
first-mentioned  line  Mr.  Cordell  sounded  Yarmouth  river.  Cousin’s  river,  and  Freeport  river,  and  from  their 
entrances  the  body  of  Casco  bay  eastward  to  Harpswell.  He  completed  also  the  hydrography  north  of  the 
line  last  mentioned,  comprising  that  part  of  the  bay  which  lies  between  Bailey’s  island  and  Crotch  island. 
This  survey  includes  Mericonig  sound,  Harpswell  harbor,  and  the  channel  between  Harpswell  Neck  and 
Great  Whaleboat  island. 

On  the  tides,  day  and  night  observations  were  made  at  three  stations,  one  of  which  was  at  South  Free¬ 
port,  where  the  record  was  continued  until  the  13th  of  October.  Those  at  Harpswell  and  at  Little  Moges 
island  were  kept  up  until  the  end  of  September. 

Six  current  stations  were  occupied  in  different  parts  of  the  bay  while  soundings  were  in  progress. 
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In  the  vicinity  of  Portland  harbor  Mr.  Cordell  made  supplementary  soundings  near  Trundy’s  reef,  ani 
others  in  a  resurvcy  of  White  Head  passage,  between  Peak’s  and  Bangs’s  islands.  He  also  determined  in 
position  a  rock  off  the  southeast  end  of  Little  Jeheig  island.  This  rock  has  only  nine  feet  of  water  on  it  at 
mean  low  tide. 

The  channel  which  has  been  artificially  made  across  the  Middle  Ground  since  the  date  of  the  survey  of 
Portland  harbor  was  sounded  out  by  the  party  of  Mr.  Cordell,  and  will  be  represented  on  a  new  edition  of 
the  engraved  chart. 

The  soundings  made  in  the  upper  part  of  Casco  bay  this  season  show  depths  of  from  one  to  forty 
fathoms. 

A  summary  of  t^e  statistics  of  work  is  here  appended ; 

Miles  run  in  sounding . . .  663 J 

Sextant  angles .  5,237 

Number  of  soundings . 30,894 

Area  sounded,  (square  miles). . . 27 

Mr.  Cordell  has  plotted  and  sent  to  the  oflSce  the  sheets  containing  the  hydrographic  work  of  the  season, 
together  with  the  records  of  angles,  soundings,  and  tidal  and  current  observations,  in  duplicate.  He  was 
aided  in  duty  afloat  by  Messrs.  L.  L.  Nicholson,  L.  A.  Sengtellcr,  and  J.  A.  Sample,  and  makes  special 
mention  in  his  report  of  the  ready  and  intelligent  service  rendered  by  them. 

Physical  survey  of  Cape  Cod  bay,  Mas^ — In  the  early  part  of  the  present  year  I  directed  Assistant 
Henry  Mitchell  to  make  some  experiments  in  Cape  Cod  bay,  with  a  view  of  furnishing  information  required 
by  the  committee  on  the  Cape  Cod  canal  appointed  by  the  Massachusetts  legislature.  This  committee  had 
under  discussion  the  question  whether  the  proposed  canal  and  artificial  harbor  would  be  obstructed  by  ice 
during  the  winter  months. 

During  a  previous  season’s  work  we  had  discovered  that  a  sub-current  from  the  deeper  portion  of,  Cape 
Cod  bay  cropped  out  in  the  neighborhood  of  Scussett  at  one  of  the  proposed  sites  for  the  breakwater  and 
basin.  In  this  region  the  temperatures  were  quite  at  variance  with  those  of  the  surface  of  the  sea  elsewhere ; 
they  were  very  uniform,  and  corresponded  with  the  thermal  conditions  observed  at  the  depth  of  fifteen  fathoms 
wider  out  in  the  bay.  Our  observations  had  been  made  in  the  summer,  and  could  not,  therefore,  furnish  more 
than  a  guess  as  to  the  conditions  which  should  obtain  in  winter. 

On  the  9th  of  February  Mr.  Mitchell  reported  upon  a  new  set  of  experiments  made  during  a  cold  period 
earlier  in  the  same  month,  and  I  sent  his  manuscript  immediately  to  the  committee. 

In  the  course  of  this  report  it  is  stated  that  a  specimen  of  the  Cape  Cod  bay  water  began  to  freeze  at 
28 Fahrenheit,  and  that,  after  being  for  eleven  hours  exposed  in  air  at  1 6°,  one-third  of  its  bulk  became  a 
spongy  ice,  the  residue  still  remaining  in  a  liquid  state  at  27°.  This  ice,  though  quite  fresh  itself,  held  some 
salt  water  suspended  in  its  cells.  At  each  attempt  to  freeze  the  residuum  water  there  was  obtained  a  lower 
temperature  and  a  higher  specific  gravity  for  that  still  remaining  liquid. 

The  water  off  Scussett  was  observed  to  fall  as  low  as  32° — ^that  is,  within  about  four  degrees  of  its 
freezing  point — and  this  at  the  end  of  a  period  of  severe  cold. 

Mr.  Mitchell  concludes  from  his  study  that,  while  the  natural  circulation  of  the  cxurents  is  unobstructed, 
no  sea- water  ice  can  actually  form  in  the  particular  district  off  Scussett,  although  he  believes  that  bottom  ice 
may  be  found  in  localities  where  fresh  springs  are  welling  from  the  sands. 

Hydrography  of  Barnstable  harbor.  Mass, — In  October  the  party  of  Assistant  Henry  Mitchell  made 
supplementary  soundings  in  the  vicinity  of  Barnstable,  and  completed  the  hydrographic  sheet  which  was 
turned  in  last  winter.  The  engraved  chart,  in  preliminary  form,  accompanied  my  annual  report  for  1861. 

Hydrography  of  Narragansett  bay,  R,  L — ^In  continuation  of  the  work  of  last  year.  Assistant  Mitchell, 
with  a  party  in  the  schooner  Bancroft,  took  up  soundings  a^t  the  south  end  of  Prudence  island,  (Sketch  No.  3,) 
and  extended  the  hydrography  of  Narragansett  bay  southward  in  the  Middle  Passage  to  a  point  about  a 
quarter  of  a  mile  below  Goat  Island  light.  Soundings  comprised  within  an  area  of  about  a  square  mile  were 
made  also  in  the  Western  Passage,  in  the  immediate  vicinity  of  Dutch  island. 

.  This  party  resumed  the  work  on  the  Ist  of  August  and  continued  duty  afloat  until  the  end  of  September, 
when  the  vessel  was  returned  to  New  York.  She  had  previously  been  in  use  by  the  party  of  Assistant 
Mitchell  in  Section  IV,  under  which  head  mention  will  be  made  of  other  service. 
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The  statistics  of  the  hydi’ograpliic  work  in  Narragansett  bay  are  as  follows : 


Miles  run  in  sounding .  212 

Angles  observed .  1,322 

Casts  of  the  lead .  5,729 


The  currents  were  observed  at  three  stations  while  the  party  was  engaged  in  sounding. 

In  the  course  of  this  season's  work  Mr.  Mitchell  developed  the  positions  of  ten  hidden  rocks,  and  found 
in  the  approaches  to  Newport  harbor  two  others,  the  existence  of  which  was  unknown.  These  are  all  marked 
on  the  hydrographic  sheet  which  is  now  in  preparation,  and  which  will  be  turned  in  before  the  close  of  the 
year.  In  Appendix  No.  6  a  copy  is  given  of  the  notice  issued  to  mariners  at  the  time  of  the  discovery. 

Messrs.  C.  L.  Bixby,  C.  P.  Dillaway,  and  Persifer  Frazer,  jr.,  were  attached  as  aids  to  this  party. 

The  work  done  by  Assistant  Mitchell  was  directed  with  a  view  to  the  requirements  of  the  navy  yard 
commission -which  met  in  Narragansett  bay  in  the  first  week  of  September. 

Magnetic  observations. — The  observations  near  the  middle  of  each  month  of  the  year  have  been  continued 
at  the  Eastport  station,  in  Maine,  without  interruption.  These  now  furnish  a  well-conducted  series  of  deter¬ 
minations  of  the  magnetic  declination,  dip,  and  intensity,  extending  over  a  period  of  nearly  three  years. 

Mr.  Samuel  Walker  had  charge  of  the  instruments  at  Eastport  until  March  of  the  present  year.  His 
services  being  then  needed  at  Key  West,  the  station  w^as  put,  and  still  remains,  in  charge  of  Mr.  R.  H.  Talcott. 

Before  leaving  Eastport  Mr.  Walker  determined  the  value  of  the  coefficient  of  temperature,  and  the 
moment  of  inertia  for  the  magnets  A  and  0. 

Early  in  November  Mr.  Talcott  was  relieved  by  Assistant  Edward  Goodfellow,  and  was  attached  to  the 
topographical  party  of  Sub- Assistant  W.  H.  Dennis,  to  work  in  Section  V. 

Tidal  observations. — The  tidal  station  at  Eastport,  Me.,  remained  in  charge  of  Mr.  Samuel  Walker  until 
March  last,  when  the  observations  were  intrusted  to  Mr.  R.  H.  Talcott,  the  services  of  Mr.  Walker  being 
needed  at  Key  West,  in  connexion  with  the  magnetic  station  at  that  place. 

A  substantial  staff-gauge  has  been  set  up  at  Eastport  for  comparing  results  with  the  self-registering  tide- 
gauge,  the  tape  or  band  heretofore  used  having  proved  unreliable  from  irregular  expansion. 

Mr.  Talcott  also  continued  the  magnetic  and  meteorological  observations  at  Eastport  until  November. 

At  the  Charlestown  navy  yard.  Mass.,  the  tidal  observations  have  been  kept  up  by  Mr.  T.  E.  Ready 
with  his  accustomed  punctuality.  The  Boston  harbor  commissioners  having  put  in  his  charge  a  self-registering 
gauge  for  an  independent  series  of  observations^  and  provided  a  building  for  its  protection,  the  occasion  has 
been  improved  by  setting  up  in  the  same  a  substantial  box-gauge,  from  both  of  which  observations  are 
recorded,  in  addition  to  those  at  the  permanent  station. 

SECTION  II. 

FROM  POINT  JUDITH  TO  CAPE  HENLOPEN,  INCLUDING  THE  COAST  OF  THE  STATES  OF  CONNECTICUr,  NEW 
YORK,  NEW  JERSEY,  PENNSYLVANIA,  AND  PART  OF  DELAJS\^ARE.-~(SKKrcH  B,  No.  11.) 

Statements  of  the  work  done  in  this  section  will  be  noticed  in  the  following  order : 

1.  Geodetic,  astronomical,  and  magnetic  observations  at  primary  stations  in  Massachusetts  and  Con¬ 
necticut.  The  triangulation  work  is  for  connecting  the  primary  base  on  Epping  Plains,  Me.,  with  that  on 
Fwe  Island,  N.  Y. 

2.  Triangulation  continued  along  the  course  of  the  Connecticut,  between  Goodspeed's  Landing  and 
Iffigganam. 

3.  Triangulation  on  the  eastern  side  of  Hudson  river,  near  Rhinebeck  and  Poughkeepsie. 

4.  Supplementary  triangulation  for  revising  work  on  the  coast  of  New  Jersey,  near  Shark  river  and 
Manasquam  river. 

5.  A  detailed  topographical  survey  east  of  Brooklyn  and  between  Flushing  and  Jamaica.  This  work 
completes  the  material  needed  for  finishing  the  new  chart  of  New  York  harbor. 

6.  The  plane-table  survey  of  Hudson  river,  continued  from  Tarrytown  to  Croton  river,  embracing  the 
eastern  shore  of  Tappan  bay,  the  village  of  Sing-Sing,  and  other  villages. 

7.  Shore-line  survey  from  Tivoli  upwards  to  Coxsackie,  and  hydrography  of  the  Hudson  river  extended 
from  Tivoli  to  Four-Mile  Point. 

8.  Hydrographic  examination  of  the  vicinity  of  Pea  Patch  island,  in  the  Delaware  river.  Levellings 
were  made  by  the  same  party  at  League  island  and  Red  Bank  for  the  use  of  the  board  appointed  to  examine 
sites  for  navy  yards. 
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9.  Magnetic  observations  in  New  York  and  Pennsylvania. 

10.  Tidal  observations  in  New  York  harbor. 

Office-work, — The  engraving  in  outline  of  the  new  edition  of  coast  chart  No.  21,  New  York  bay  and 
harbor,  has  been  completed  and  the  chart  issued  in  a  preliminary  form.  The  drawing  of  the  same  as  a 
finished  chart  has  been  continued.  .Progress  has  been  made  in  the  drawing  and  engraving  of  the  Hudson 
river  sheet  No.  1,  from  New  York  to  Haverstraw ;  and  in  the  drawing  of  sheet  No.  2,  Haverstraw  to  Pough¬ 
keepsie.  The  engraving  of  the  latter  has  been  commenced,  and  additions  have  been  made  to  the  progress 
sketch  of  the  section. 

Geodetic  observations  at  Mount  Tom  and  Sanford,  {Mass,  and  Conn,) — The  party  under  my  imme¬ 
diate  direction  was  organized  early  in  June,  to  continue  the  primary  triangulation  on  the  coast  of  New 
England,  for  connecting  the  Fire  island  and  Epping  bases. 

The  preliminaries  required  in  the  erection  of  signals  and  posting  the  heliotropers  were  attended  to  by  ’ 

Aissistant  G,  W.  Dean  and  Sub- Assistant  R.  E.  Halter,  while  the  preparations  required  for  occupying  the 
stations  were  made,  as  usual,  by  Mr.  Thomas  McDonnell. 

Station  Mount  Tom,  in  the  township  of  Northampton,  Hampshire  county,  Massachusetts,  was  first 
occupied.  The  measurement  of  horizontal  angles  at  this  point  was  commenced  on  the  11th  of  July,  but  the 
atmosphere  during  the  months  of  July  and  August  pioving  unusually  hazy,  and  the  distances  to  several  of 
the  signals  being  more  than  fifty  miles,  these  observations  were  not  completed  until  the  16th  of  August. 
Meanwhile  the  requisite  latitude  and  magnetic  observations  were  made  by  Assistant  Edward  Goodfellow, 
aided  by  Mr.  S.  H.  Lyman. 

On  completing  the  observations  at  Mount  Tom,  the  instruments  and  camp  equipments  were  transferred 
to  Station  Sanford,  in  the  northwestern  part  of  the  township  of  Hampden,  New  Haven  county,  Connecticut. 

The  operations  at  this  station  were  similar  to  those  at  Mount  Tom. 

The  measurement  of  horizontal  angles  at  Sanford  was  begun  on  the  9th  of  September,  but  the  weather 
during  that  and  the  following  month  proving  still  less  favorable  for  geodetic  operations  than  July  and  August> 
the  observations  were  not  completed  until  the  11th  of  November. 

At  Station  Mount  Tom  eight  hundred  and  twenty-six  observations  were  made  with  the  thirty-inch  the¬ 
odolite  C.  S.  No.  1,  upon  five  signals  and  an  elongation  mark.  The  heights  of  the  several  stations  were 
determined  from  three  hundred  and  ninety  measurements  of  vertical  angles,  with  the  eight-inch  Gambey 
vertical  circle  0.  S.  No.  57. 

At  Station  Sanford  twelve  hundred  and  seventy -nine  observations  were  made  with  the  thirty-inch  theodo¬ 
lite,  upon  eight  signals  and  an  elongation  mark,  and  the  elevations  of  the  several  trigonometrical  points  were 
ascertained  from  five  hundred  and  twenty-eight  measurements  of  the  vertical  angles,  with  the  vertical  circle 
No.  57. 

At  Mount  Carmel  the  angle  between  Stations  Tashua  and  Sandford  was  measured  with  the  Gambey 
theodolite  C.  S.  No.  57. 

The  most  distant  signals  which  were  observed  on  during  the  season  were  those  at  Mount  Tom  and 
Station  Sanford,  being  about  fifty-six  miles  from  each  other  in  a  direct  line.  Two  other  signals  were  more 
than  fifty  miles  distant,  and  two  were  about  forty-three  miles  from  the  point  of  obseiwation.  The  relative 
positions  of  the  several  stations  may  be  seen  by  reference  to  Sketch  No.  1. 

The  area  within  the  limits  of  the  triangulation  completed  during  the  season— estimated  in  the  usual 
manner — is  thirteen  hundred  and  seventy-five  square  miles.  The  geodetic  observations  were  chiefly  made  by 
Assistant  G.  W.  Dean  and  Sub -Assistant  R.  E.  Halter. 

Latitude, — At  Mount  Tom  one  hundred  and  seventy-two  observations  were  made  with  the  zenith  tele¬ 
scope  C.  S.  No.  5,  upon  thirty-six  sets  of  stars,  and  the  arc  value  of  the  micrometer  was  obtained  from  one 
hundred  and  twenty-two  observations  upon  Polaris,  near  its  eastern  elongation.  The  local  time  was  obtained 
from  one  hundred  and  thirty-two  observations  upon  twenty-four  zenith  and  circumpolar  stars,  with  the  twenty- 
four-inch  transit  C.  S.  No.  10. 

At  Station  Sanford  the  latitude  was  ascertained  from  one  hundred  and  sixty-one  observations  with  the 
equal  altitude  instrument  C.  S.  No.  5,  upon  thirty-five  sets  of  stars,  and  one  hundred  and  twenty-two  obser- 
vatibns  were  made  upon  Polaris,  near  its  eastern  elongation,  for  ascertaining  the  arc  value  of  the  micrometer 
divisions.  The  arc  value  of  the  level  divisions  upon  the  zenith  telescope  was  carefully  determined,  both  at 
Station  Mount  Tom  and  Station  Sanford,  from  several  series  of  readings  of  the  micrometer,  the  pointings 
being  made  in  the  usual  manner  upon  the  cross  threads  of  a  small  collimator,  which  was  adjusted  a  few  feet 
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from  the  telescope.  The  local  time  was  ascertained  from  one  hundred  and  twenty-two  observations  upon 
nineteen  zenith  and  circumpolar  stars  with  the  twenty-four  inch  transit  C.  S.  No,  10. 

The  observations  for  latitude  and  time  were  made  by  Assistant  !Edward  Goodfellow,  aided  by  Mr.  S.  H. 
Lyman.  / 

Azimuth. — The  astronomical  meridian  and  bearings  of  the  trigonometrical  lines  from  Stations  Mount  Tom 
and  Sandford  were  determined  with  the  thirty-inch  theodolite  by  the  usual  methods  of  the  survey.  At  Mount 
Tom  eighty-four  observations  were  made  upon  (5  Ursse  Minoris,  near  its  tipper  culmination,  and  eighty  obser. 
vations  upon  Polaris,  near  its  eastern  elongation,  in  connexion  with  one  hundred  and  fifty  readings  on  the 
elongation  mark,  which  was  established  in  a  favorable  locality  near  the  summit  of  Mount  Holyoke,  about  four 
and  a  half  miles  from  the  geodetic  station  at  Mount  Tom. 

At  Station  Sandford  the  azimuth  observations  consisted  of  ninety  readings  upon  Polaris,  near  its  eastern 
elongation,  and  eighty- two  readings  upon  1  Ursm  Minoris,  near  its  upper  culmination,  in  connexion  with  one 
hundred  and  sixty- two  observations  upon  the  elongation'  mark,  which  was  favorably  located  upon  the  summit 
of  a  small  hill,  about  one  and  a  half  miles  in  a  westerly  direction  from  the  station-point  at  Sandford. 

These  observations  were  made  by  Assistant  Dean,  who  was  assisted  by  Sub- Assistant  Halter.  The 
field  operations  were  closed  on  tbe  11th  of  November. 

Magnetic  observations. — The  geological  formation  of  Mount  Tom  being  chiefly  of  trap  rock,  (green  stone,) 
no  reliable  magnetic  results  could  be  obtained  near  the  geodetic  station,  although,  by  way  of  experiment,  the 
magnetic  declination  and  dip  were  approximately  ascertained  at  several  localities  near  the  summit.  For  this 
purpose  four  complete  sets  of  observations  were  made  by  Assistant  Goodfellow  with  the  dip  circle  C.  S.  No 
4,  at  two  points,  the  results  of  which  differed  ten  degrees.  The  results  obtained  for  declination  were  still  less 
satisfactoiy  than  those  for  dip,  as  it  was  soon  ascertained  that  the  needle  of  a  land  surveyor’s  compass  would 
take  any  indicated  direction  by  changing  the  position  of  the  instrument  only  a  few  inches.  The  same  phe¬ 
nomenon  was  also  observed  by  Mr.  Dean  at  the  summit  of  Mount  Holyoke,  the  geological  formation  of  that 
mountain  being  similar  to  that  of  Mount  Tom. 

Experimental  observations  for  ascertaining  the  magnetic  declination  and  dip  were  made  within  the 
enclosed  grounds  of  Williston  Seminary,  near  the  centre  of  the  village  of  Easthampton,  about  two  and  a 
half  miles  in  a  northwesterly  direction  from  the  station  at  Mount  Tom.  No  unusual  local  disturbances  were 
noticed  at  this  locality ;  and  Mr.  Williston,  with  the  other  gentlemen  connected  with  the  seminary,  kindly 
offering  to  extend  to  the  Coast  Survey  every  required  facility,  a  complete  set  of  magnetic  observations  was 
made  near  the  seminary  buildings.  These  consisted  of  one  hundred  and  sixty-five  observations,  on  three 
days,  for  ascertaining  the  declination,  and  four  sets  for  determining  the  dip  of  the  needle.  The  horizontal 
intensity  and  moment  of  inertia  were  deduced,  from  three  sets  of  vibrations  and  deflections,  on  two  days. 

At  Station  Sandford  experimental  observations  were  made  at  several  points  in  the  immediate  vicinity  of 
the  geodetic  station,  but  no  indications  of  local  attraction  were  discovered ;  accordingly,  a  complete  series  of 
magnetic  observations  were  made  near  the  summit  of  the  hill.  For  this  purpose,  one  hundred  and  seventy- 
five  observations  were  made,  on  three  days,  for  determining  the  declination,  and  four  sets,  with  three  needles, 
were  observed  for  ascertaining  the  inclination  of  the  needle  at  two  points.  The  horizontal  intensity  and 
moment  of  inertia  were  obtained  from  three  sets  of  vibrations  and  deflections,  on  two  days. 

The  magnetic  observations  were  made  by  Assistant  Edward  Goodfellow  and  Mr.  Lyman. 

Meteorological  observations. — The  usual  meteorological  journals  were  kept  by  Mr.  H.  M.  Dewees, 
who  was  attached,  as  geodetic  recorder,  to  my  party  during  the  season.  Two  hundred  and  ninety  readings 
of  the  barometer,  and  the  wet  bulb  and  dry  bulb  thermometers,  in  connexion  with  the  direction  and  force  of 
the  wind,  were  noted  in  the  journals. 

Mr.  C.  P.  Bowditch  was  attached  as  volunteer  aid  in  my  party  during  the  five  weeks  of  his  college 
vacation  in  July  and  August,  and  his  efficient  services  were  appropriately  acknowledged  by  Assistant  Dean. 

All  the  original  records  were  duplicated,  and  the  reductions  of  the  latitude,  azimuth,  and  magnetic 
observations  were  completed  before  the  party  left  the  field. 

The  number  of  volumes  of  records  and  reductions  deposited  in  the  archives  at  the  close  of  the  season 
waa  forty-nine. 

Triangulation  of  Connecticut  river. — This  work  was  again  taken  up  at  Goodspeed’s  Landing,  and  has 
been  extended  northward  and  westward  to  include  the  course  of  the  river  to  the  vicinity  of  Higganam. 
Sketch  No.  10  shows  the  extent  of  the  river  embraced  in  the  work  of  this  and  the  previous  season.  Sub- 
Assistant  W.  S.  Edwards  resumed  the  triangulation  soon  after  his  rclum  from  Section  V,  his  service  in  which 
will  be  stated  in  another  place  in  this  report. 
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The  points  furnished  by  the  triangulation  work  done  this  year  are  sufficient  to  enable  a  plane-table  party 
to  define  twelve  miles  of  tlie  course  of  the  Connecticut.  Mr.  Edwards  continued  with  his  party  until  the 
30th  of  September.  Just  previous  to  that  date  application  had  been  made,  through  me,  by  the  late  Brigadier 
General  Terrill,  for  the  services  of  Sub- Assistant  Edwards,  who  had  been  his  recent  associate  in  the  work  of 
the  Coast  Survey.  The  request  was  promptly  met.  Mr.  Edwards  left  the  party  in  charge  of  his  aid,  Mr. 
F.  H.  Dietz,  and  hastened  to  Kentucky,  but  reached  Perryville  only  in  time  to  take  charge  of  the  remains 
of  the  deceased  general. 

The  following  summary  of  statistics  is  taken  from  the  report  sent  in  by  Sub- Assistant  Edwards  previous 


to  his  departure  for  the  west : 

Signals  erected . 19 

Stations  occupied .  8 

Augles  measured .  157 

Number  of  observations . 1,080 

Area  of  triangulation,  (squ(^  miles) .  44 


On  the  1st  of  November  Mr.  Edwards  resumed  work  on  the  Connecticut,  and  continued  the  triangulation 
until  the  end  of  the  month.  He  then  made  preparation  for  resuming  duty  in  Section  V. 

Triangrdation, — In  the  vicinity  of  the  boundary  line  between  the  States  of  Connecticut  and  New  York, 
and  in  connexion  with  bis  triangulation  of  the  Hudson  river.  Assistant  Edmund  Blunt  occupied  eight  prin¬ 
cipal  stations  between  the  Ifith  of  August  and  2 1ft  of  October.  He  was  aided  in  the  field  and  in  office  work 
by  Mr.  A.  T.  Mosman,  who  had  previously  been  employed  in  Section  XI,  and  more  recently  in  the  presen 
season  in  Section  VI,  and  also  by  Mr.  A.  R.  Fauntleroy.  The  following  are  the  statistics  of  this  trian’ 


gulation : 

Stations  occupied . . .  8 

Angles  measured . . r .  31 

Number  of  observations .  3,702 


After  the  completion  of  the  office-work  Mr.  Mosman  was  assigned  to  duty  in  the  longitude  party  in 
charge  of  Dr.  B.  A.  Gould. 

Triangulation  of  the  coaet  of  New  Jersey. — The  revision  commenced  last  year  at  Sandy  Hook,  and 
extended  to  the  vicinity  of  Shark  river,  (Sketch  No.  10,)  was  resumed  in  July  by  Assistant  John  Farley. 
Observations  were  completed  at  the  stations  selected  last  year.  Other  stations  were  chosen,  chiefly  along 
the  beach  above  and  below  the  tuouth  of  Shark  river,  and  most  of  the  signals  erected  at  them  were  observed 
on.  The  most. southern  stations  occupied  are  about  a  mile  below  the  entrance  of  Manasquam  river.  Mr. 
Farley  continued  the  work  during  August  and  September,  having  visited  fifteen  stations  in  the  course  of  the 
season.  Including  the  preliminary  measurements  made  last  year,  the  number  of  observations  with  the  theo¬ 
dolite  was  two  thousand  one  hundred  and  fifty. 

Supplementary  topography  between  Flushing  and  Jamaica^  {Long  Island,)  N.  Y. — The  final  field-work 
required  for  the  completion  of  the  new  chart  of  New  York  bay  and  harbor  was  taken  up,  at  the  end  of  July, 
by  the  party  of  Assistant  H.  L.  Whiting.  The  space  requiring  to  be  filled  with  detailed  topography  on  the 
plate  lies  eastward  of  the  city  of  Brooklyn,  and  between  Jamaica  and  Flushing,  as  was  shown  by  the  pre¬ 
liminary  chart  which  accompanied  my  report  of  last  year.  Mr.  J.  W.  Donn  aided  Mr.  Whiting  in  the  field- 

This  work  occupied  the  party  until  the  25th  of  October,  when  it  was  transferred  to  another  locality  in 
this  section. 

The  following  are  the  statistics  of  the  plane-table  work  near  Flushing : 


Outline  of  creeks  and  ponds .  81  miles. 

Marsh  line .  8J  ** 

Roads .  92 J  ** 

Area,  of  topography,  (square  miles) . . .  15 


Assistant  Whiting  and  Mr.  Donn  had  passed  the  earlier  part  of  the  working  season  in  Section  III. 
Topography  of  Hudson  river,  N.  Y.,  near  Sing  Sing. — The  regular  plane-table  survey  of  the  banks  of 
the  Hudson  was  resumed  by  Assistant  Whiting  on  the  28th  of  October.  Near  Tarrytown  he  joined  tlie  work 
of  Sub-Assistant  Meehan  of  1859-*60,  and  fix)m  thence  extended  the  detailed  survey  of  the  eastern  side  of 
Tappan  bay  up  to  the  mouth  of  Croton  river.  The  sheet  worked  on  embraces  the  village  of  Sing  Sing  and 
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others  on  the  bank  of  the  river  above  and  below  it,  including,  in  addition,  all  the  surface  features  between 
the  old  post  road  and  the  river.  In  some  places  the  average  breadth,  for  the  sake  of  symmetry,  was  stopped 
at  the  Croton  aqueduct,  the  fringe  of  topography  being  about  half  a  mile  in  width.  Mr.  Donn  aided  in  this 
work,  and  his  efficiency  and  judgment  in  the  execution  of  intricate  details  of  contour  is  specially  mentioned 
in  the  report  of  Assistant  Whiting.  A  synopsis  of  the  statistics  is  appended : 


Shore-line  surveyed .  6  miles. 

Roads .  30  “ 

Croton  aqueduct .  6  ** 

Area  of  topography,  (square  miles) .  3 


This  party  is  still  in  the  field,  and  will  probably  continue  plane-table  work  until  the  close  of  November. 

Assistant  Whiting  had  previously  executed  a  survey,  which  has  been  noticed  under  the  head  of  Section 
I.  Further  mention  of  the  work  of  his  party  and  of  the  previous  service  of  Mr.  Donn  will  be  made  with 
the  statements  of  work  done  in  Section  III. 

Topography  and  hydrography  of  Hudson  river  above  Tivoliy  N.  Y. — ^At  tlie  limit  which  he  had  reached 
last  year  Sub- Assistant  J ohn  Meehan,  with  a  party  in  the  schooner  Arago,  took  up  work  near  Tivoli  on  the 
1st  of  August,  having  previously  been  engaged  in  field  duty,  which  will  be  stated  under  the  head  of  Section 
VIII. 

For  the  joint  operations  on  the  Hudson  Mr.  Meehan  divided  his  party,  himself  running  the  shore-lines 
of  the  river  twenty-three  miles  upwards  to  Coxsackie,  and  extending  the  hydrography  to  Four-Mile  Point, 
about  midway  between  Hudson  city  and  Coxsackie.  Mr.  W.  W.  Harding,  one  of  his  aids,  took  angles  and 
assisted  in  plotting  them  for  the  chart.  •  Mr.  C.  S.  Hein  recorded  the  soimdings  as  they  were  made,  and 
duplicated  the  hydrographic  records  and  journals.  Mr.  Persifer  Frazer,  jr.,  also  served  as  aid  to  Sub- Assistant 
Meehan  d^ing  the  latter  part  of  the  season. 

The  work  of  this  party  is  comprised  on  three  sheets,  two  of  which  are  filled  with  soundings  and  the 


third  partly  filled. 

The  following  statistics  show  the  progress  of  the  present  season : 

Miles  of  shore-line  traced . 49 

Miles  run  in  sounding .  210 

Angles  measured .  1,674 

Number  of  soundings . 14,675 


The  work  on  the  Hudson  was  discontinued  for  the  season  on  the  15th  of  October.  Sub- Assistant 
Meehan  and  Mr.  Harding  were  soon  after  assigned  to  topographical  service  for  the  6th  army  corps  in  Section 
III.  The  schooner  Arago  was  laid  up  at  Poughkeepsie. 

Hydrographic  examination  in  Delaware  river, — In  March  last  instructions  were  given  to  Assistant 
George  Davidson  to  make  a  special  and  detailed  examination  of  the  vicinity  of  the  Pea  Patch,  in  Delaware 
river,  for  purposes  of  defence,  and  to  proceed  in  that  duty  under  the  direction  of  Captain  C.  F.  Pendergrast, 
U.  S.  N.,  commandant  of  the  navy  yard  at  Philadelphia. 

From  his  examinations  of  the  previous  year  Mr.  Davidson  was  enabled  to  determine  immediately  the 
locality  which  required  examination.  The  woi’k  was  reduced  at  once,  and  tracings  from  the  sheet  were 
placed  in  the  hands  of  the  commandant.  The  original  sheets  and  traced  copies  were  algo  forwarded  to  the 
office. 

In  fitting  out  his  party  for  service  at  very  short  notice.  Assistant  Davidson  acknowledges  the  aid  cheer¬ 
fully  rendered  by  Captain  T.  Turner,  U.  S.  N.,  at  the  navy  yard. 

Tracings  also  of  parts  of  the  survey  made  last  year  were  furnished  to  Captain  A.  A.  Gibson,  U.  S.  A., 
commanding  at  Fort  Delaware,  and  duplicates  of  all  the  sheets  of  work  from  Newcastle  to  Reedy  Point  were 
sent  to  General  Totten,  chief  of  the  corps  of  engineers,  who  has  specially  acknowledged  the  importance  of 
the  developments.  The  original  sheet  of  1861  and  duplicates  of  the  sounding  and  tidal  registers  have  been 
filed  in  the  office. 

A  comparative  chart  of  the  Delaware  river,  between  Newcastle  and  Reedy  Point,  was  made  in  the  office 
last  spring,  to  represent,  together,  the  hydrographic  surveys  of  1841  and  1861.  This  sheet  exhibits  great 
and  important  changes  that  have  occurred  within  the  space  of  twenty  years.  Their  nature  was  clearly  stated 
in  a  special  report  made  by  Assistant  Davidson  soon  after  closing  his  survey.  The  changes  appeared  of  such 
moment  to  the  commerce  of  Philadelphia  that  I  placed  the  map  before  the  Board  of  Trade,  and,  at  their 
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request,  Mr.  Davidson  gave  the  members  full  and  clear  oral  explanations  in  regard  to  the  alterations  that  had 
taken  place,  and  of  the  importance  of  the  developments  which  are  yet  in  progress.  Resolutions  were  passed 
by  the  board  thanking  him  for  the  statements. 

Assistant  Davidson  was  occupied  during  the  summer  with  a  party  in  Section  VI,  to  the  operations  of 
which  allusion  will  be  made  further  on  in  this  report.  In  the  autumn  he  executed  levellings  at  League  island 
and  Red  Bank  for  the  use  of  the  navy  yard  commission,  and  made  himself  useful,  besides,  by  his  special 
knowledge  of  localities. 

Magnetic  observations. — In  some  of  my  previous  annual  reports  charts  have  been  given  showing  approxi¬ 
mately  the  direction  of  the  lines  of  equal  magnetic  variation  traced  seaward  and  inland  from  stations  along  the 
coast  at  which  the  elements  have  been  from  time  to  time  well  determined.  Those  alluded  to  may  be  found 
in  the  report  for  1856,  Sketch  No.  61,  and  in  that  for  1861,  Sketch  No.  30,  and  they  show  the  present  state 
of  our  knowledge  on  the  subject. 

With  a  view  to  greater  precision  in  the  direction  of  the  lines  given  for  the  coast  of  the  middle  States,  in 
which  I  had  personally  determined  the  magnetic  elements  in  1840-’41,  Assistant  C.  A.  Schott  was  directed 
to  reoccupy  seven  of  the  stations  in  July  and  August  of  the  present  year.  The  observations  at  the  coast 
stations  were  made  at  the  expense  of  the  Coast  Survey,  and  those  of  the  interior  ones  at  the  cost  of  the 
Smithsonian  Institution.  Mr.  Schott  commenced  at  Harrisburg,  Pa.,  and  on  the  28th  and  29th  of  July 
determined  the  declination,  dip,  and  horizontal  intensity  of  the  magnetic  needle  in  the  grounds  of  the  State 
capitol.  Proceeding  westward  he  made  similar  observations  on  the  31st  at  the  position  which  I  had  pre¬ 
viously  used,  on  the  national  road,  about'  five  miles  east  of  Brownsville,  in  Fayette  county.  At  Erie,  Pa., 
the  elements  were  determined  in  like  manner,  on  the  6th  and  7th  of  August,  on  Seventh  street  near  French. 
At  Bath,  N.  Y.,  the  station  in  the  public  park,  opposite  to  the  post-office,  was  occupied  in  the  same  way  on 
the  11th;  and  on  the  13th^of  August  the  position  near  Dickinson  seminary,  in  the  borough  of  Williamsport, 
Lycoming  county.  Pa.  Two  stations  in  the  grounds  of  the  Girard  college,  Philadelphia,  were  occupied  on 
the  15th  and  16th  of  August. 

The  observations  at  each  of  the  places  comprised :  for  declination,  three  sets  to  ascertain  the  time  and 
azimuth,  of  six  readings  each,  and  frequent  readings  of  the  scale  of  the  declination  magnet,  continued  for 
several  hours. 

For  the  magnetic  dip  two  sets  of  observations  were  recorded  from  two  needles,  and  the  same  number 
with  the  polarity  reversed. 

The  intensity  was  ascertained  by  two  sets  of  vibrations  and  two  sets  of  deflections.  Six  sets  of  observa¬ 
tions  were  made  in  determining  the  time  of  one  hundred  and  fifty  vibrations. 

For  all  three  of  the  magnetic  elements  the  various  processes,  either  in  full  or  in  part,  were  repeated,  so 
as  to  have  one  set  of  observations  recorded  in  the  forenoon  and  the  second  set  in  the  afternoon. 

.  The  instruments  used  were  magnetometer.  No.  3 ;  the  Barrow  Dip  Circle,  No.  8 ;  and  mean  time  chro¬ 
nometer,  Hutton  211.  Determinations  of  the  insti-umental  constants  and  also  of  the  magnetic  elements  were 
made  at  Washington,  further  notice  of  which  will  be  seen  under  the  head  of  Section  III. 

Taking  into  account  the  inteival  of  time  between  the  series  of  observations  in  1840-’41  and  that  of  the 
present  season,  it  is  reasonable  to  expect  that  comparison  of  the  results  will  give  much  information  in  regard 
to  the  secular  change  of  the  magnetic  elements.  The  discussion  of  the  observations  is  nearly  completed,  at 
my  own  expense,  and  will  probably  be  published  in  the  Smithsonian  Contributions  to  Knowledge. 

Assistant  Schott  was  accompanied  by  Mr.  P.  H.  Donegan,  who  recorded  the  observations  and  duplicated 
the  registers.  Both  sets,  as  well  as  the  detailed  computations,  have  been  placed  in  the  office.  The  results 
found  are  given,  in  tabular  form,  in  Appendix  No.  18. 

Tidal  observations. — The  permanent  self-registering  tide-gauge  at  Governor’s  island,  in  New  York 
harbor,  has  continued  in  operation  during  the  year,  under  the  charge  of  Mr.  R.  T.  Bassett.  Observations  for 
comparison  have  also  been  made  at  the  dock  of  the  Atlantic  Ferry  Company,  in  Brooklyn. 

I  am  indebted  to  the  courtesy  of  the  superintendent  of  the  Union  Ferry  Company,  who  has  replaced  the 
small  building  which  covered  the  tide-gauge  at  Brooklyn  by  a  better  one,  after  it  had  become  necessary  to 
remove  the  old  structure  for  repairs  to  the  wharf, 
c.  s.  5 
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SECTION  III. 

FROM  CAPE  HENLOPEN  TO  CAPE  HENRY,  INCLUDING  THE  COAST  OP  PART  OF  DELAWARE,  THE  COAST  OP 
MARYLAND,  AND  PART  OF  THE  COAST  OP  VIRGINIA.— (Sketch  C,  No.  13  ) 

All  the  work  done  in  this  section  was  in  furtherance  of  militaiy  or  naval  operations,  and  under  orders 
of  the  War  and  Navy  Departments,  through  authorized  officers.  It  will  be  described  under  the  following 
heads : 

1.  Complete  triangulation  of  the  Potomac  river  from  Blakistone  island  to  Georgetown.  This  laid  the 
basis  for  a  chart  of  the  Potomac,  which  was  specially  requested  by  the  Navy  Department. 

2.  The  topographical  survey  of  the  immediate  banks  of  the  Potomac  from  Blakistone  island  to  Wash¬ 
ington  city.  All  the  rebel  works  erected  in  1861  are  shown  on  the  sheets  of  this  survey. 

3.  A  plane-table  survey  of  Williamsport,  Md.,  and  of  its  environs,  including  the  opposite  bank  of  the 
Potomac,  for  the  use  of  the  sixth  corps  of  the  army  of  the  Potomac. 

4.  Detailed  topography,  for  military  purposes,  near  Bladeusburg,  and  in  the  vicinity  of  the  northeastern 
part  of  the  District  of  Columbia. 

5.  Topography  of  the  vicinity  of  Fort  Lincoln  and  other  defensive  works  near  the  Capitol. 

6.  Additions  to  the  details  of  the  militaiy  map  of  Fairfax  county,  Va.  These  include  the  topography 
between  Fort  Marcy  and  Falls  Church. 

7.  Minute  survey,  embracing  the  contour  of  ground  about  Manassas  Junction,  with  the  lines  of  rebel 
intrenchments,  barracks,  sites  of  mins,  roads,  &c. 

8.  A  plane-table  survey  of  the  ground  opposite  to  Fredericksburg,  Va.,  and  mapped  reconnaissance  of 
roads  leading  from  the  Potomac  to  the  Rappahannock  river.' 

9.  Surveys  and  reconnaissances  for  the  army  of  the  Potomac  on  the  peninsula  between  the  York  and 
James  rivers.  The  party  assigned  to  this  duty  was  actively  employed  during  the  whole  of  the  campaign. 

10.  Verification  of  topography  between  Chincoteague  bay  and  Pocomoke  sound,  across  the  northern 
part  of  Accomac  county,  Va.  This  work  was  done  incidentally  by  a  party  assigned  to  make  surveys  for 
military  purposes. 

11.  Topography  of  the  middle  part  of  Accomac  county,  Va.,  for  the  use  of  the  army  of  occupation, 
stationed  in  the  vicinity  of  Drummond  town. 

12.  Plane-table  surveys,  including  the  rebel  works  erected  for  the  defence  of  the  approaches  to  Norfolk, 
Va.,  and  survey  of  the  navy  yard  at  Gosport,  showing  its  condition  when  evacuated  by  the  insurgents. 

13.  A  hydrographic  survey  of  the  Potomac  river,  complete  from  the  limit  of  former  work  near  Blakistone 
island,  to  Indian  Head,  and  from  Alexandria  up  to  Georgetown  and  to  the  Washington  navy  yard.  The  chart 
which  this  survey  furnishes  was  specially  called  for  by  the  Navy  Department,  to  replace  the  hydrographic 
reconnaissance  chart  of  last  year. 

1 4.  Operations  of  the  Coast  Survey  hydrographic  party  in  York  river  and  its  tributaries,  undier  the  orders 
of  the  flag-officer  of  the  north  Atlantic  blockading  squadron. 

15.  Hydrography  of  Metomkin  bar  and  inlet.  Buoys  were  permanently  set  to  mark  the  bar  and 
entrance.  This  work  was  for  the  use  of  the  army  of  occupation  in  eastern  Virginia. 

16.  Magnetic  observations  at  the  station  near  the  Coast  Survey  office,  in  Washington,  D.  C. 

17.  Tidal  observations  at  the  station  near  Fortress  Monroe,  Va. 

Office-work. — The  engraving  of  coast  chart  No.  35,  Chesapeake  bay,  (sheet  No.  5,)  from  Pocomoke 
sound  to  York  river,  has  been  completed ;  progress  has  been  made  in  the  engraving  of  coast  chart  No.  36, 
Chesapeake  bay,  (sheet  No.  6,)  mouth  of  York  river  to  entrance  of  bay;  and  of  Patuxent  river,  lower  sheet, 
as  a  finished  chart.  Tire  drawing  of  the  Potomac  river  chart  in  four  sheets,  and  the  engi’aving  of  general 
coast  chart  No  IV,  Cape  May  to  Currituck  sound,  and  of  Potomac  river,  (sheet  No.  3,)  from  Lower  Cedar 
Point  to  Indian  Head,  have  been  commenced.  Additions  have  been  made  to  coast  charts  No.  31,  head  of 
Chesapeake  bay  to  Magothy  river;  No.  32,  Magothy  to  the  Hudson  river,  Md.;  No.  33,  from  the  Hudson  to 
the  Potomac  river ;  and  to  the  progress  sketch  of  the  section.  The  following  preliminary  charts  and  maps 
have  been  lithographed  and  issued  to  meet  the  immediate  wants  of  the  public  service,  viz :  Atlantic  coast, 
from  Chesapeake  entrance  to  Ocracoke  inlet;  Chincoteague  bay;  Hampton  roads;  James  river,  up  to  City 
Point,  (new  edition  ;)  reconnaissance  of  Pamunkey  and  Mattapony  rivers  ;  Potomac  river,  up  to  Georgetown, 
in  four  sheets ;  road  map  of  District  of  Columbia ;  plan  of  wharves  at  Alexandria ;  military  reconnaissance 
map  of  southeastern  Virginia ;  and  a  general  map  of  Virginia,  in  colors. 
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Triangulation  of  the  Potomac  river, — At  the  end  of  the  surveying  season  of  1860  this  work  had  reached 
Blackistone  i^^land,  (see  Sketch  No.  13,)  where  its  further  progress  from  the  entrance  of  the.river  was  stopped 
for  a  year  by  the  hostilities  which  broke  out  in  the  spring  of  1861.  In  order  to  meet  the  demand  consequent 
upon  the  war,  a  rapid  hydrographic  reconnaissance  was  ordered  at  once,  the  particulars  of  which  were  stated 
in  my  report  of  last  year.  The  resulting  sketch  was  much  in  demand  during  the  ensuing  twelve  months, 
and  was  largely  distributed  for  the  use  of  the  navy. 

On  the  opening  of  the  spring  campaign  of  1862  special  request  was  made  by  the  Navy  Department  for 
a  minute  hydrographic  survey  of  the  Potomac,  and  steps  were  at  once  taken  for  resuming  the  triangulation  at 
Blackistone  island.  By  the  authority  of  the  Hon.  Secretary  of  the  Treasury,  Professor  Fairman  Rogers,  of 
Philadelphia,  was  made  acting  Assistant  in  the  Coast  Survey,  and  was  put  in  charge  of  the  general  field  and 
office  arrangements  of  this  survey.  Sub- Assistants  F.  P.  Webber  and  Charles  Ferguson  were  assigned  to 
assist  in  the  preliminary  woik,  and  competent  topographers  were  detailed  to  make  the  plane-table  survey,  as 
will  be  stated  at  more  length  presently. 

A  reconnaissance  was  made  by  Professor  Rogers  early  in  May,  and  a  preliminary  base  line  of  1,188 
metres  measured  by  him  at  the  west  side  of  the  mouth  of  Port  Tobacco  river,  with  the  slide  contact  wires 
Nos.  5  and  6.  From  the  stations  at  the  ends  of  the  base  the  triangulation  was  extended  down  the  river  to 
Blackistone  Island  light,  and  from  the  base  up  the  river  as  far  as  Occoquan,  by  the  19th  of  June,  when 
Professor  Rogers  was  called  away  by  other  duties  and  relinquished  the  service,  which,  it  is  here  in  place  to 
remark,  he  had  undertaken  to  prosecute  for  a  limited  period  as  a  volunteer.  At  the  date  mentioned  the  very 
considerable  stretch  of  sixty  miles  of  the  course  of  the  Potomac  had  been  triangulated,  and  the  topographical 
survey,  which  was  commenced  soon  after  the  triangulation,  was  in  progress. 

On  the  19th  of  Ju’y  the  triangulation  was  resumed  at  Occoquan  by  Mr.  Charles  Hosmer,  and  in  the 
following  thirty  days  was  pushed  quite  up  to  Georgetown,  and  to  a  connexion  with  the  triangulation  of  part 
of  the  District  of  Columbia,  made  by  himself  and  by  Sub- Assistant  Ferguson  in  the  winter  of  1861-*62. 

In  the  me  surement  of  the  preliminary  base  Professor  Rogers  was  assisted  by  Messrs.  Longfellow  and 
Halter,  of  the  topographical  party. 

The  statistics  of  the  triangulation  of  the  river  from  Blackistone  island  to  Georgetown  are  as  follows ; 


Signals  erected .  70 

Stations  occupied .  68 

Angles  measured .  353 

Number  of  observations .  6,456 


One  hundred  and  nine  points,  were  determined  for  the  use  of  the  plane-table  parties. 

In  the  work  below  Occoquan  three  theodolites  were  used,  viz :  the  Gambey  ten-inch.  No.  82 ;  the 
Wurdemann  eight-inch.  No.  86;  and  the  six-inch  Brunner,  No.  64.  The  angles  above  Occoquan  were 
measured  with  the  six-inch  Gambey,  No  65. 

Professor  Rogers  bears  testimony  to  the  cordial  disposition  manifested  by  the  officers  on  duty  at  the 
Washington  navy  yard  to  assist  him  in  the  work  by  all  means  in  their  power.  For  the  reconnaissance  the 
steamer  Powell  was  lent  by  Lieutenant  Commander  Wyman. 

Sub- Assistants  Webber  and  Ferguson,  who  had  worked  assiduously  in  the  triangulation  of  the  Potomac, 
took  up  field  duty  in  Section  I  early  in  July. 

The  theodolite  stations  used  for  the  survey  of  the  Potomac  were  marked  by  small  wooden  posts,  and 
those  below  Occoquan  were  set  in  hydraulic  cement. 

Topogra'phy  of  the  Potomac  river. — The  fiill  provision  made  for  this  work  has  been  referred  to  in  a 
previous  notice  in  this  chapter.  Four  experienced  topographers — Assistants  H.  L.  Whiting  and  A.  W.  Long¬ 
fellow,  with  Sub-Assistants  John  Meehan  and  R.  E.  Halter — were  assigned  for  the  survey.  Two  schooners 
were  furnished  for  the  use  of  the  parties.  Soon  after  the  work  commenced  Mr.  Charles  Hosmer  replaced 
Sub- Assistant  Halter,  who  had  been  taken  ill.  The  topography  was  begun  on  the  19th  of  May.  Eleven 
plane-table  sheets  were  turned  in  by  the  25th  of  June.  Of  these  one  was  executed  by  Mr.  Whiting,  showing 
the  Virginia  shore  of  the  Potomac  from  Persijnmon  Point  to  JHetomkin  Point,  and,  on  the  Maryland  side 
opposite,  the  shores  of  Port  Tobacco  river.  Four  sheets  were  turned  in  by  Mr.  Longfellow,  containing 
surveys  of  the  Maryland  shore  from  Swan  Point  to  the  “  Trunk,’'  above  Pasquehanna  creek ;  also  from 
Upper  Cedar  Point  to  Smith’s  Point,  and  from  Budd’s  Ferry  to  Indian  Head.  Mr.  Meehan  returned  three 
sheets,  giving  the  Virginia  shore  from  Lone  Locust  Point  to  Persimmon  Point;  also  from  Metomkin  Point  to 
Aquia  creek,  and  from  Quantico  creek  to  High  Point,  including  also  the  mouth  of  the  Occoquan  river.  A 
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fourtli  slieet  sent  in  by  him  contains  the  shore-line  survey  of  Nanjemoy  river,  on  the  Maryland  side.  Mr. 
Hosmer  traced  the  *Mary land  shore  from  Cob  Point  to  Swan  Point,  and,  on  a  second  sheet,  the  Virginia  side 
from  Aquia  creek  to  Quantico  creek. 

The  length  of  river-course  included  in  the  sheets  above  referred  to  is  about  sixty  miles,  and  the  aggregate 
of  shore-line  traced  was  one  hundred  and  twenty-nine  miles.  The  mouths  of  the  principal  creeks  which  empty 
into  the  Potomac  were  followed,  and  careful  surveys  were  made  of  the  immediate  sites  of  all  the  rebel  batteries 
that  had  been  erected  on  the  Virginia  shore  of  the  river  during  the  year  1861. 

Mr.  Hosmer,  after  completing  the  triangulation  of  the  Potomac  between  Indian  Head  and  Georgetown, 
as  mentioned  in  a  previous  notice,  took  up  and  completed  the  survey  of  the  remaining  thirty  miles  of  shore¬ 
line,  closing  the  topography  on  the  30th  of  August,  on  the  plan  adopted  for  the  sheets  below  Occoquan. 

The  lateness  of  the  season  and  restriction  in  time  malting  it  impracticable  to  take  in  the  usual  breadth 
of  shore,  so  as  to  permit  the  issue  of  a  full  chart  of  the  river  this  year,  the  plane-table  survey  of  the  immediate 
shores  only  was  executed.  The  total  of  shore-line  traced  by  the  parties  is  one  hundred  and  fifty -nine  miles. 

Mr.  Hosmer’s  closing  work  in  August  joins  near  Mount  Vernon  with  a  reconnaissance  made  in  the  pre¬ 
vious  year  by  Sub- Assistant  Meehan.  On  the  Maryland  side  he  traced  twenty-one  miles  of  shore  above 
Indian  Head. 

Before  the  close  of  August  a  chart  of  the  Potomac  was  issued  in  three  sheets,  showing  the  banks  and 
channel,  the  buoys  and  lights,  and  the  sailing  lines,  from  the  entrance  of  the  river  to  the  mouth  of  the  Occo¬ 
quan.  The  fourth  sheet,  making  the  chart  of  the  river  complete  to  Georgetown,  was  issued  in  September. 
These  contain  the  preliminary  soundings  determined  by  the  reconnaissance  made  in  1861.  I  will  state  further 
on,  the  details  of  hydrography,  done  on  the  basis  of  the  recent  plane-table  surveys. 

The  topographers  who  worked  on  the  lower  part  of  the  Potomac  were  in  J une  assigned  to  duty  in  Sec¬ 
tions  I  and  II. 

Tlane-tahle  surveys  at  Williamsport,  Md. — This  work  was  done  at  the  request  of  Major  General 
Franklin,  who  occupied  the  vicinity  of  Williamsport  in  October  with  the  sixth  corps  of  the  army  of  the 
Potomac.  Mr.  Charles  Hosmer  was  detailed  to  execute  the  required  topography  on  the  2d  of  October,  and 
on  the  15th  was  joined  by  Mr.  F.  A.  Lueber.  The  principal  roads  leading  out  of  the  town  towards  Hancock, 
Hagerstown,  and  Sharpsburg  were,  respectively,  traced  to  the  distance  of  three  miles.  At  the  end  of  the 
month  the  party  was  further  increased  by  the  assignment  of  Sub- Assistant  John  Meehan  and  Mr.  W.  W. 
Harding,  and  in  the  course  of  the  first  week  of  November  the  ground  around  Williamsport  was  surveyed  in 
detail.  The  working  sheets  show  the  general  contour  of  surface  of  about  fifteen  square  miles,  with  about  five 
miles  of  the  course  and  banks  of  the  Potomac  at  Williamsport. 

Mr.  Hosmer  moved  at  the  end  of  October  with  the  corps  of  General  Franklin  into  Virginia,  and  continued 
reconnaissance  duty.  He  has  since  received  instructions  to  report  to  Major  General  Banks  for  special  topo¬ 
graphical  service  on  the  coast  of  Texas,  for  which  his  local  knowledge  promises  great  usefulness. 

The  previous  duty  of  the  parties  employed  with  the  sixth  corps  will  be  stated  in  other  parts  of  this 
chapter.  Mr.  Harding  had  passed  the  greater  part  of  the  working  season  in  Section  V,  as  will  be  mentioned 
under  that  head. 

Sub-Assistant  Meehan  remained  near  Williamsport  until  the  14th  of  November,  and  completed  the 
survey  of  the  environs.  He  forwarded  the  topographical  sheet  to  the  office,  and  then  was  placed  under 
orders  for  duty  with  the  army  division  of  General  Franklin. 

Topographical  survey  near  Bladensburg,  Md. — A  map  of  the  country  lying  just  outside  of  the  District 
of  Columbia,  and  north  and  east  of  Bladensburg,  was  commenced  in  the  middle  of  October  by  Sub- Assistant 
C.  M.  Bache.  This,  like  similar  work  done  last  year,  was  under  the  immediate  direction  of  Lieutenant  Colonel 
J.  N.  Macomb,  of  the  topographical  engineers.  Details  of  hands  and  means  of  transportation  were  furnished 
by  the  military  department.  Mr.  Bache  is  still  engaged  with  the  plane-table  in  the  vicinity  of  the  northeastern 
comer  of  the  District,  and  has  already  mapped  about  five  square  miles  of  area,  within  which  over  twenty-five 
miles  of  roads  have  been  traced  and  nearly  four  miles  of  water-course.  The  tract  on  which  he  is  employed 
will  probably  occupy  the  party  until  the  end  of  November.  His  map,  like  others  of  the  environs  of  Wash¬ 
ington  of  which  mention  will  be  made,  shows  the  contour  of  the  ground  and  the  surface  details  generally. 

Mr.  T.  C.  Bowie  has  been  assigned  to  duty  in  this  party. 

Topography  near  the  military  defences  of  Washington. — At  the  request  of  General  Barnard,  IT.  S. 
Engineers,  Sub- Assistant  J.  G.  Oltmanns  was  detailed  in  the  latter  part  of  September  to  make  close  topo¬ 
graphical  surveys  of  the  sites  and  surroundings  of  Fort  Lincoln  and  other  defensive  works  to  the  north  and 
east  of  the  city  of  Washington.  Mr.  Oltmanns  commenced  work  and  for  a  short  period  prosecuted  it,  under 
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the  immediate  direction  of  General  Barnard.  He  was,  however,  soon  compelled  to  close  field  duty,  not  having 
sufficiently  recovered  from  the  effects  of  a  rifle-shot  by  which  he  was  wounded  in  the  lungs  while  engaged  in 
Section  VIII.  Being  still  anxious  for  such  field  service  as  he  might  find  practicable  in  a  climate  milder  than 
that  of  this  section,  he  has  been  directed  to  report  for  general  duty  on  the  southwestern  coast,  in  the  perform¬ 
ance  of  which  he  will  be  under  the  immediate  orders  of  Major  General  Banks. 

Topography  of  Fairfax  county^  Va. — This  work  was  additional  to  extensive  plaue-table  surveys  made 
last  year  of  the  entire  ground  which  was  occupied  by  the  army  of  the  Potomac.  As  stated  in  my  last  annual 
report,  the  topography  was  executed  under  the  direction  of  Lieutenant  Colonel  J.  N.  Macomb,  then  chief 
topographical  engineer  of  that  army.  The  maps  made  and  photographed  last  summer  at  the  office  showed  a 
vacant  space  of  several  square  miles,  corresponding  to  ground  which  was  then  occupied  by  the  enemy,  to  the 
north  and  east  of  Falls  Church.  The  topography  along  the  Potomac  shows  on  the  same  sheets  a  breadth  of 
only  a  mile  and  a  half  between  Fort  Marcy  and  Bailey’s  Cross-roads. 

On  the  4th  of  October,  and  after  the  completion  of  much  service  of  the  same  kind,  which  will  be  stated 
in  geographical  order  in  this  section,  the  survey  of  the  ground  alluded  to  was  commenced  by  Mr.  T.  W. 
Bobbins.  Details  of  men  and  facilities  for  transportation  were  furnished,  as  before,  by  Colonel  Macomb- 
Points  requisite  for  the  topographical  adjustment  were  supplied  from  the  office. 

From  Falls  Church  Mr.  Robbins  extended  the  survey  towards  Lewinsville  as  far  as  was  deemed  needful 
by  Colonel  Macomb,  and  then  along  the  District  line,  taking  in  a  breadth  of  three  miles  and  including  Minor’s 
hill  and  its  vicinity.  Late  in  October  the  party  moved  to  the  neighborhood  of  Fort  Marcy,  and  at  the  date 
of  this  report  is  engaged  in  prosecuting  the  survey  in  the  vicinity  of  Langley  and  towards  Lewinsville. 

This  work,  as  before  stated,  is  in  full  detail,  and  adapted  to  all  the  requirements  of  military  operations 
or  defence.  The  roads,  bridle  paths,  and  contour  of  the  ground  are  shown,  as  was  done  by  the  plane-table 
parties  which  worked  in  Fairfax  county  last  year. 

Topography  of  Manassas  junction,  Va. — After  the  evacuation  of  this  important  position  by  the  rebel 
army  in  March  last.  Assistant  H.  L.  Whiting  was  directed  to  make  a  minute  plane-table  survey,  so  as  to 
meet  any  possible  military  contingencies  that  might  arise  in  the  future.  He  proceeded,  as  in  making  similar 
surveys  in  the  section,  under  the  special  order  of  Colonel  J.  N.  Macomb,  chief  of  topographical  engineers. 
Sub- Assistant  C.  M.  Bache  assisted  Mr.  Whiting  in  this  duty,  and  details  of  men  for  the  work  were  made 
from  the  88th  Pennsylvania  and  101st  regiment  of  New  York  volunteers.  The  survey  was  begun  on  the 
27th  of  March,  and  embraced  the  contour  of  a  belt  a  mile  in  breadth,  mostly  on  the  south  side  of  the  Orange 
and  Alexandria  railroad.  Three  miles  of  the  track  to  Alexandria,  and  nearly  as  much  of  the  branch  leading 
from  the  junction  towards  Centreville,  with  the  wagon  roads  and  numerous  intersecting  tracks,  were  traced 
and  carefully  mapped.  The  contour  lines  were  drawn  in  for  successive  elevations  of  ten  feet.  All  the 
intrenchments  were  sketched  in  position,  including  an  extensive  detached  work  about  two  miles  east  of  the 
junction  ;  also  the  positions  of  the  ruined  structures  at  the  junction,  and  the  extensive  barracks  found  at  three 
points  on  the  south  side  of  the  railroad. 

The  map  of  the  locality  was  drawn  on  a  large  scale,  and  was  at  once  photographed  at  the  office,  so  as 
to  meet  possible  requirements. 

This  work  occupied  the  party  until  the  6th  of  May.  Mr.  Whiting  left  Manassas  a  few  days  before,  for 
field  service  on  the  shores  of  the  Potomac,  and  was  afterwards  employed  in  Sections  I  and  II.  Sub-Assistant 
Bache  at  once  took  up  topographical  duty  for  the  army  of  the  Rappahannock. 

Topographical  service  on  the  Rajypahannock  river,  Va. — The  advantage,  for  transportation  and  other 
military  uses,  of  correct  maps  of  the  ground  occupied  by  his  army  had  been  fully  appreciated  by  Major 
General  McDowell  in  the  campaign  of  1861.  At  his  request,  which  was  made  known  to  me  through  Colonel 
J.  N.  Macomb,  A.  D.  C.  and  chief  of  topograph iciil  engineers  in  the  army  of  the  Rappahannock,  the  services 
of  Coast  Survey  topographers  were  continued  after  the  arrival  of  the  staff  at  Fredericksburg,  Va.  Sub- 
Assistant  C.  M.  Bache  and  Mr.  T.  W.  Robbins,  being  assigned  to  duty,  reached  headquarters  on  the  9th  of 
May,  and  reported  to  Colonel  Macomb.  On  the  12th  a  general  topographical  reconnaissance  was  made ;  the 
stations  used  in  the  survey  of  the  Rappahannock  in  1853  were  visited,  and  means  were  taken  for  connecting 
the  new  work  with  the  points  then  determined. 

The  centre  line  and  grades,  requisite  as  data  in  the  recon.etruction  of  the  railroad  bridge  across  the  river, 
were  furnished  by  the  party,  as  were  also  the  points  for  locating  a  side  track  to  lead  from  the  main  line  to 
the  foundry,  near  the  middle  of  the  city  of  Fredericksburg. 

On  the  26th,  direction  was  given  by  Colonel  Macomb  for  a  survey  from  the  right  bank  of  the  Rappahan¬ 
nock  below  the  city,  the  topographers  to  report  to  Brigadier  General  King,  the  staff  officers  having  been 
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recalled  to  meet  at  Manassas.  The  working  force  necessary  to  the  efficiency  of  the  two  parties  was  detailed 
by  General  King,  and,  after  consultation  with  General  McCall,  the  railroad  was  understood  as  the  line  on 
which  the  working  parties  should  join,  Sub-Assistant  Bache  intending  to  take  the  tract  west  of  it,  and  Mr. 
Robbins  that  lying  eastward.  This  8er\ice,  however,  was  soon  deemed  too  hazardous,  in  the  judgment  of  the 
military  governor.  Brigadier  General  Reynolds,  the  pickets  on  the  s<»uth  side  of  the  river  having  been  driven 
in  on  the  30th  of  May.  The  parties  were  accordingly  removed  to  the  north  bank,  and  commenced  work, 
one  opposite  to  Fredericksburg  and  the  other  near  Falmouth,  on  the  2d  of  June.  Field-work  with  the  plane- 
table,  compass,  and  chain  was  continued  by  both  parties  until  the  7th  of  July.  The  contour  of  the  ground 
and  all  details,  as. roads,  streams,  &c.,  of  importance  for  defensive  purposes,  on  the  left  bank  of  the  Rappa¬ 
hannock,  were  mapped  on  two  sheets,  which  show  the  country  from  Falmouth  to  a  point  nearly  a  mile  below 
the  railroad  bridge,  and  several  miles  back  from  the  river,  towards  Aquia  creek  and  Potomac  creek.  On  a 
third  sheet  Mr.  Robbins  traced  in  from  reconnaissance  the  line  and  topography  of  the  main  road  from  Freder¬ 
icksburg  to  Belle  Plain,  at  the  mouth  of  Potomac  creek,  and,  from  a  point  higher  up  that  stream,  the  Freder¬ 
icksburg  railroad  and  the  main  wagon  road  to  a  junction  with  the  survey  of  Sub- Assistant  Bache,  near  the 
head  of  Claiborne’s  creek. 

The  details  of  men  required  for  this  work  were  furnished  by  Brigadier  General  Augur,  from  the  24th 
regiment  New  York  volunteers. 

As  soon  as  practicable  after  their  completion  the  plane-table  sheets  were  inked  and  turned  in  at  the  office 
in  Washington.  The  results  were  there  reduced  in  scale  and  combined  at  once  into  a  single  map,  of  which, 
at  the  request  of  Colonel  Macomb,  copies  were  made  by  the  photographic  process  and  furnished  to  him  for 
the  use  of  the  aimy.  An  area  of  about  ten  square  miles  is  represented  by  the  map,  exclusive  of  the  lines  of 
road  which  connect  the  environs  of  Fredericksburg  with  the  waters  of  the  Potomac. 

After  inking  his  sheet  Sub- Assistant  Bache  was  assigned  to  plane-table  duty  in  Section  II ;  but,  a  call 
having  reached  me  very  soon  after  for  topographical  service  in  another  division  of  the  army,  himself  and  Mr. 
Robbins  were  recalled,  and  held  subject  for  duty  in  any  emergency  that  might  arise. 

Topi  graphical  service  between  York  and  James  river s^  Fa. — Mention  was  made  in  my  last  annual  report 
of  the  connexion  of  Coast  Survey  parties  with  the  army  of  the  Potomac,  in  the  summer  of  18Gl,in  the  vicinity 
of  Washington.  The  high  testimony  then  given  by  the  military  authorities  as  to  their  usefulness  led  to  the 
assignment  of  Sub-Assistant  F.  W.  Dorr  and  Mr.  J.  W.  Bonn  for  special  field  duty  in  the  campaign  which 
was  begun  in  March  last  by  Major  General  McClellan.  In  order  to  secure  conformity  to  all  the  requirements 
of  the  military  department,  the  services  of  Mr.  Dorr  and  Mr.  Donn  were  placed  at  the  disposal  of  Brigadier 
General  A.  A.  Humphreys,  chief  of  topographical  engineers  in  the  army  of  the  Potomac,  to  whom  the  two 
topographers  reported  for  duty  on  the  20th  of  Mai’ch. 

On  the  way  to  Fortress  Monroe  the  party  engaged  in  the  compilation  of  a  map  of  the  peninsula  between 
York  and  James  rivers,  and  completed  it  several  days  after  their  arrival  at  the  fortress  on  the  8th  of  April. 

The  next  duty  assigned  and  executed  was  a  plane-table  survey  of  the  road  and  adjoining  country  from 
Half-way  House  to  headquarters,  or  within  five  miles  of  Yorktowii.  Subsequently  the  survey  was  extended 
to  the  outer  lines  of  the  army  when  distant  only  about  three-quarters  of  a  mile  from  the  rebel  intrenchments. 
The  positions  of  important  points  were  determined  from  a  base  of  which  one  end  rested  at  the  building 
known  as  the  “White  House,”  the  other  end  being  the  furthest  point  reached  in  the  survey  of  the  main  road. 
Besides  these,  determinations  were  made'of  prominent  houses  lower  down,  on  the  river  shore.  The  positidnfi 
thus  ascertained  sufficed  for  connecting  the  work  with  the  topographical  survey  of  the  shore  of  York  river 
made  in  1857  by  Assistant  Seib. 

On  the  15th  and  16th  of  April,  Messrs.  Dorr  and  Donn  surveyed  the  Warwick  road,  from  Harward’s 
mill  to  Warwick  Court-House,  and  connected  their  work  with  a  plane-table  survey,  made  from  the  Court- 
House  to  Lee’s  mill,  by  Sub- Assistant  P.  C.  F.  West,  who  was  then  on  furlough  from  the  Coast  Sui*vey  and 
serving  as  aid  to  Brigadier  General  W.  F.  Smith.  On  the  following  day,  while  Mr.  Dorr  was  connecting  Mr- 
West’s  survey  with  that  of  the  main  road,  his  plane-table  was  struck  by  a  shell  from  a  rebel  battery  near 
Wynn’s  mill  and  entirely  destroyed,  together  with  a  part  of  the  working  sheet.  The  part,  however,  on 
which  were  represented  the  positions  of  the  b.itteries  and  the  desired  connexion  was  fortunately  uninjured. 
Lieutenant  Orlando  G.  Wagner,  of  the  topographical  engineers,  standing  near  by  at  the  time,  was  mortally 
wounded,  as  was  also  one  of  the  soldiers.  Private  Jerry  Luther,  of  the  second  Rhode  Island  regiment,  attached 
to  the  surveying  party.  One  of  the  pickets  was  killed  outright  and  several  were  wounded.  The  alhidade 
was  blown  from  Mr.  Dorr’s  hand  and  the  sleeve  of  his  coat  tom  away,  but  he  received  no  personal  injury 
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except  a  sliglit  ecratcli  on  the  hand.  He  resumed  th6  survey  at  once  with  a  compass  and  chain,  and  com¬ 
pleted  it  from  York  river  to  Lee^s  mill  and  Warwick  Court-House  on  the  18th  of  April. 

Another  plane-table,  to  supply  the  place  of  the  one  destroyed,  having  been  promptly  forwarded  from 
the  office  by  request  of  General  McClellan,  Mr.  Dorr  carefully  surveyed  Wormley’s  creek  and  its  branches* 
making  a  junction  with  the  survey  of  Mr.  Seib,  previously  referred  to,  as  well  as  with  his  own  surveys. 
That  work  was  closed  just  previous  to  the  evacuation  of  York  town.  A  short  interval  before  had  been  em¬ 
ployed  in  making  tracings  from  the  completed  surveys,  for  military  use. 

After  the  retreat  of  the  enemy  up  the  peninsula,  Sub- Assistant  Dorr  surveyed  the  works  which  had 
been  erected  by  the  insurgents  between  the  main  road  and  Lee’s  mill,  and  that  service  was  not  quite  complete 
when  the  party  was  ordered  to  move  on  after  the  army.  Sub-Assistant  West  had  made  a  careful  plane-table 
survey  of  the  battle  field  of  Williamsburg,  to  accompany  a  report  of  the  battle,  by  Brigadier  General  Smith. 
Three  miles  west  of  the  town  that  sur^'ey  was  again  taken  up  on  the  lOih  of  May,  and  continued  by  the 
party  uninterruptedly  to  New  Kent  Court-House,  including  also  the  road  leading  thence  nearly  to  Eltham, 
and  that  to  Cumberland  on  the  Pamunkey  river.  Mr.  Dorr  reached  “  White  House,”  on  the  Pamunkey,  on 
the  16th  of  May.  Mr.  Donn  next  day  surveyed  the  wagon  road  and  line  of  railroad  leading  out  from  that 
point  westward,  as  far  as  Tunstall’s  Station.  On  the  18th  a  general  reconnaissance  was  ordered  by  various 
route  s  to  the  Chickahominy  river.  The  line  of  railroad  and  country  adjacent  to  it  were  allotted  to  the  party 
of  Mr.  Dorr.  By  nightfall  he  had  advanced  seven  miles,  and  had  sketched  a  belt  of  about  a  mile  in  breadth. 
The  reconnaissance  was  pushed  forward  to  the  railroad  bridge  across  the  Chickahominy,  and  its  condition 
was  reported.  Returning,  the  road  was  run  which  leads  from  Turner’s  mill  southward  to  Baltimore  Cross¬ 
roads,  a  point  on  the  main  road  passing  from  New  Kent  Court-House  to  Bottom’s  bridge. 

Immediately  after  the  movement  of  the  army  to  the  Chickahominy,  which  took  place  on  the  21st  and 
and  22d  of  May,  Mr.  Dorr  surveyed  the  road  from  Despatch  Station  to  Coal  Harbor,  sketching  in  the  topo¬ 
graphical  features  between  the  road  and  the  river,  and  making  careful  examinations  with  reference  to  suitable 
positions  for  bridges.  His  survey  was  then  connected  near  Dr.  Gaines’s  house  with  plane-table  work  by 
Sub- Assistant  West,  which  took  in  details  between  the  same  road  and  the  river,  but  higher  up,  and  to  a  point 
witliin  three  miles  o\  Mechanicsville.  All  the  roads  diverging  from  Mechanicsville,  excepting  the  one  which 
leads  to  Meadows’s  bridge,  were  run  by  Messrs.  Dorr  and  Donn,  and  contour  lines  of  twenty  feet  elevation 
were  traced  around  the  village  and  to  the  distance  of  several  miles  in  all  directions. 

Sub-Assistant  Dorr  mapped  the  vicinity  of  the  railroad,  from  the  Chickahominy  to  Fair  Oaks  Station, 
on  the  28th  of  May,  and  then  surveyed  the  Williarasbiiig  road  from  Savage  Station  westward  to  the  outer 
line  of  pickets.  Mr.  West  at  the  same  time  made  a  plane- table. survey  of  the  west  bank  of  the  Chickahominy^ 
between  Sumner’s  upper  bridge  and  the  upper  trestle  bridge.  Contour  lines  also  were  run  with  great  care  by 
the  party  for  each  ten  feet  of  elevation  of  most  of  the  ground  in  front  of  General  Sumner’s  position.  The 
road  fr<5m  Tyler’s  house  to  Savage  Station,  across  Sumner’s  lower  bridge,  was  traced  and  mapped  by  Mr. 
Donn. 

South  of  the  railroad  and  west  of  the  Chickahominy  the  ground  generally,  including  the  minor  roads 
near  Fair  Oaks  and  the  various  roads  leading  to  the  White  Oak  Swamp,  were  examined  and  traced  by  the 
party  of  Mr.  Dorr. 

When  the  flank  movement  of  the  army  had  been  decided  on  in  the  latter  part  of  June,  the  party  was 
ordered  to  examine  all  the  roads  branching  from  the  Williamsburg  stage  road  in  the  direction  of  the  swamp. 
This  was  promptly  done,  and  of  a  number  examined  and  reported  on,  one  practicable  route,  in  addition  to 
the  one  in  previous  use,  was  found.  Near  midnight  of  the  28th  of  June,  Messrs.  Dorr  and  Donn  were 
detailed  as  guides  for  General  Sykes’s  division,  which  had  been  ordered  to  pass  through  to  the  James  river 
The  intense  daikness  and  heavy  rain  made  the  service  somewhat  difficult,  but  the  entrance  of  the  road  was 
soon  found,  and  the  division  reached  Woodbury’s  Ford  early  on  the  following  morning. 

Mr.  Donn  returned  to  the  Coast  Survey  office  on  the  3d  of  July,  and  near  the  end  of  that  month 
joined  the  party  of  Assistant  Whiting  in  Section  II. 

Sub-Assistant  Dorr  remaiued  with  the  army  and  made  a  survey  of  the  ground  of  occupation  in  the 
vicinity  of  Hanison’s  Landing,  on  the  James  river.  He  was  detached  from  duty  with  the  army  on  the  14th 
of  July,  and  reported  at  the  office  on  the  following  day.  During  the  autumn  he  executed  a  field  reconnais¬ 
sance  and  made  a  map  of  the  environs  of  Portland,  Me.,  for  military  defence,  which  has  been  more  fully 
referred  to  under  the  head  of  Section  I.  He  is  now  under  orders  for  duty  in  Section  VI. 

Verification  of  topography. — Assistant  A.  M.  Harrison  ran  a  line  with  the  plane-table  for  connecting 
the  survey  of  Chincoteague  bay  with  that  of  Pocomoke  sound,  across  the  northern  part  of  Accomac  county. 
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after  the  completion  of  work  which  will  be  referred  to  further  on  in  this  chapter.  **  The  line  was  started  at 
Snead  Station  on  Chincotcague  bay,  (see  Sketch  No.  13,)  with  two  other  triangulation  points,  for  obtaining 
a  coiTect  position,  and  then  a  series  of  courses  was  run  in  the  same  general  direction  with  the  plane-table  and 
chain  for  a  distance  of  15.41  miles,  to  the  head  of  Pocomoke  sound,  which  had  been  surveyed  by  Assistant 
Seib.^*  The  number  of  courses  was  forty,  the  longest  being  nearly  a  mile  and  the  shortest  about  a  hundred 
and  fifty  yards  in  length.  The  station  marks  on  the  Chesapeake  side  being  lost,  made  it  impracticable  to 
connect  the  two  surveys  at  any  intermediate  point,  withput  triangulation,  or  to  verify  the  topographical  survey 
which  had  been  carried  nearly  across  the  head  of  the  peninsula  in  the  vicinity  of  the  boundary  line,  in  the 
surveying  season  of  1859-^60. 

On  closing  with  the  Chesapeake  shore-line.  Assistant  Harrison  found  a  difference  of  fifty  metres,  which 
may  properly  be  regarded  as  due  to  the  error  of  the  plane-table,  when  worked  without  occasional  reference 
to  points  of  triangulation  as  checks. 

Mr.  Charles  Hosmer,  who  had  completed  an  extensive  survey  for  military  purposes,  aided  Mr.  Harrison 
in  this  duty.  Mr.  H.  W.  Bache  was  attached  to  his  party  as  aid,  and  was  employed  in  this  and  other  duty 
in  the  section. 

Topography  of  Accomac  county^  Va. — At  the  request  of  Major  General  Dix,  a  party,  in  charge  of  Mr. 
Charles  Hosmer,  was  assigned  in  December,  1861,  for  the  survey  of  the  vicinity  of  Drummondtown,  that 
part  of  Accomac  county  being  then  occupied  by  United  States  forces  under  Brigadier  General  Lockwood,  as 
was  stated  in  my  last  annual  report.  Mr.  Hosmer,  aided  by  Mr.  F.  A.  Lueber,  commenced,  on  the  17th  of 
December,  a  survey  (see  Sketch  o.  13)  which  joins  on  the  east  with  one  of  the  topographical  sheets  of  the 
Atlantic  coast,  and  on  the  west  with  a  sheet  of  the  survey  of  Chesapeake  bay.  All  the  roads,  woods,  and 
other  surface  features  within  a  breadth  of  about  eight  miles  north  and  south,  and  passing  quite  across  the 
middle  of  the  county,  were  mapped. 

Assistant  A.  M.  Harrison,  who  had  been,  during  the  same  period,  employed  in  sounding  out  Metomkin 
bay  and  inlet,  when  that  work  was  done,  joined  Mr.  Hosmer  with  his  own  party,  and  assisted  in  the  plane- 
table  survey.  Mr.  Hosmer  had  previously  assisted  in  the  work  at  Metomkin  bay,  to  which  further  allusion 
will  be  made  in  this  chapter.  The  topographical  survey  was  closed  on  the  21st  of  May. 

From  the  sheet  of  the  approaches  to  Drummondtown,  including  the  soundings  in  Metomkin  inlet,  a  careful 
tracing  was  made  at  the  office  and  forwarded  to  Brigadier  General  Lockwood.  The  following  are  statistics 
of  the  topography : 


Creeks,  &c.,  surveyed .  34  miles. 

Roads .  132  “ 


Area  of  country,  (square  miles) .  51 

For  this  survey  General  Lockwood  made  details  of  men  from  the  second  Delaware  regiment,  and,  towards 
the  close  of  the  season,  from  the  second  regiment  of  Maryland  volunteers.  Means  and  facilities  for  trans¬ 
portation  were  supplied  by  Captain  Tyler,  brigade  quartermaster,  to  whose  courtesy  and  obliging  disposition 
the  working  parties  were  much  indebted. 

Although  generally  level  the  country  around  Drummondtown  is  much  intersected  by  roads,  and  these, 
with  other  features,  present  a  large  amount  of  detailed  work  on  the  topographical  sheet. 

After  completing  this  survey,  Mr.  Hosmer  assisted  Mr.  Harrison  in  revising  the  topography  at  the  head 
of  the  peninsula,  near  the  Virginia  boundary  line.  The  parties  returned  to  the  office  in  the  latter  part  of 
May,  and  made  immediate  preparation  for  other  field  duty.  During  the  summer  Mr.  Hosmer  was  employed 
on  the  shores  of  the  Potomac. 

Plane-table  surveys  near  Norfolk  and  Portsmouth^  Va, — An  early  opportunity  was  taken,  after  the  pos¬ 
session  of  Norfolk  was  regained  to  the  government,  in  May  last,  to  trace  on  the  original  plane-table  sheets  of 
the  Coast  Survey  the  numerous  batteries  which  had  been  erected  in  its  vicinity  by  insurgents  during  the 
course  of  the  previous  year.  This  service  was  perfoimed  by  Assistant  A.  M.  Harrison,  in  June,  the  requisite 
facilities  for  working  having  been  furnished  by  Major  General  Wool  and  Brigadier  General  Viele. 

In  the  immediate  vicinity  of  Elizabeth  river  the  rebel  forts  and  the  entrenched  camp  on  Sewell’s  Point 
were  surveyed  and  mapped,  as  were  also  the  fortifications  on  Craney  island,  besides  thirteen,  mostly  of  small 
size,  at  various  points  along  the  shores,  and  the  Gosport  navy  yard,  with  a  battery  directly  opposite  to  it  on 
the  river  bank. 

The  survey  of  the  navy  yard  was  made  on  a  large  scale,  to  show  its  condition  after  the  destruction  of 
the  buildings  and  shipping  by  the  insurgents.  Mr.  Harrison  says  :  “  It  presented  a  sad  picture  of  devasta- 
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tion.  Excepting  the  officers’  quarters  and  one  or  two  other  buildings,  all  the  edifices  were  burnt.  The  dry 
dock  and  the  g  anite  lumber  dock  were  not  materially  injuied,  though  an  attempt  had  been  made  to  blow  up 
the  mason  I  y  which  held  the  gate  hinges  of  the  dry  dock.  The  gates  were  destroyed.” 

Bastions  which  had  been  erected  near  the  wall,  to  command  the  approaches  to  the  navy  yard  fiom  the 
south,  were  also  sUiveyed,  and  the  positions  detei mined  of  the  remains  of  seveial  vessels  of  the  navy  which 
had  been  burnt  in  the  harbor. 

General  Viele  furnished  a  steam  tug  and  hands  to  aid  in  making  the  surveys.  Mr.  Harrison  mentions, 
also,  his  indebtedness  to  Lieut.  S.  Lee  Perkins,  2d  regiment  New  York  volunteers,  acting  engineer  to  General 
Viele,  for  sketches  of  several  of  the  batteries  on  Elizabeth  river. 

The  positions  of  two  other  intrenched  camps,  designed  to  guard  the  approaches  to  Norfolk  from  north 
or  south,  were  marked  on  an  engraved  sketch,  so  as  to  admit  of  being  transferred  to  the  topographical  sheets. 

Mr.  H.  W.  Bache  and  Mr.  F.  A.  Lueber  assisted  in  field  duty  in  this  section,  and  also  accompanied 
Assistant  Harrison  when  he  resumed  topog  aphical  work  in  Section  I,  in  the  latter  pai  t  of  July. 

The  special  surveys  made  by  the  paityin  the  vicinity  of  Norfolk  are  on  two  sheets  containing  the 
details  of  the  numerous  intrenchments.  Their  positions  have  been  laid  down  on  the  original  topog.  aphical 
sheets  of  the  survey  of  1854.  All  of  these  are  now  on  file  in  the  office. 

Hydrography  of  th^  Potomac  river, — The  hyd  og  aphic  reconnaissance  which  was  made  last  year  in 
order  to  meet  the  exigencies  of  the  naval  and  military  sei  vice,  and  which  was  then  reported  on,  has  been 
replaced  by  a  thorough  sui  vey  of  the  gi  eater  pai  t  of  the  Potomac  below  Georgetown. 

Lieutenant  Commander  T.  S.  Phelps,  U.  S.  N.,  Assistant  Coast  Survey,  with  a  party  in  the  steamer 
Corwin,  took  up  the  regular  hyd.og  aphy  on  the  29th  of  July.  Abi  east  of  Britton’s  hay  and  St.  Clement’s 
bay  (Sketch  No.  13)  he  joined  wo.k  with  the  soundings  which  had  been  made  in  1860,  and  thence  upwards 
extended  the  hydrography  towards  Indian  Head.  At  the  Kettlebottom  shoals  the  soundings  were  made 
moi  e  than  usually  close,  no  p  oper  channel  having  been  developed  by  sounding  in  the  ordinary  way. 

The  triangulation  and  plane-table  survey  on  which  the  hydiography  of  the  Potomac  was  based  has 
been  noticed  alieady  in  the  beginning  of  this  chapter.  Lieut.  Commander  Phelps  is  still  at  work,  and 
expects  to  complete  the  hydrography  up  to  Indian  Head  by  the  close  of  the  year.  The  following  are  the 
statistics  of  work  at  the  present  time ; 


Miles  run  in  sounding .  1,668 

Angles  measured .  7,190 

Number  of  soundings .  109,794 


The  tides  were  observed  at  six  stations.  About  six  hundred  and  fifty  miles  were  run  in  sounding  at 
the  Kettlebottoms  alone. 

Special  service  in  which  the  party  in  the  Corwin  was  employed  during  the  spring  will  be  referred  to 
presently.  Mr.  Charles  Junken  aided  in  the  hydrography,  and  plotted  the  chart  of  the  lower  Potomac. 
The  results  will  be  transferred  to  the  sheets  of  the  preliminary  chai*t  which  was  at  first  issued  with  the 
soundings  given  by  the  reconnaissance. 

During  such  intervals  as  the  duties  of  the  office  would  permit,  the  Potomac,  between  Alexandria  and 
the  aqueduct  at  Georgetown,  was  carefully  sounded  by  Captain  C.  P.  Patterson,  chief  of  the  Hydrographic 
Division.  He  was  aided,  until  the  11th  of  July,  by  Mr.  L.  Karcher,  having  commenced  work  on  the  27th 
of  May.  The  couise  of  the  Eastern  branch  and  the  channel  passing  to  the  navy  yard  are  included  in  this 
survey. 

After  closing  work,  which  was  done  at  the  end  of  August,  the  soundings  were  plotted  for  the  upper 
sheet  of  the  chart  of  the  Potomac. 

Tidal  observations  were  made  as  usual  while  the  hydrography  was  in  progress. 

The  following  are  statistics  of  the  work  above  Alexandria : 


Miles  run  in  sounding .  205 

Stations  determined .  43 

Angles  measured .  1,  342 

Number  of  soundings .  21,  735 


OperatioTis  of  the  hydrographic  party  in  York  river,  Va, — At  the  opening  of  the  campaign  on  the 
Peninsula,  between  Yoik  river  and  James  river,  the  steamer  Corwin,  with  the  hydrographic  party  under 
Lieut.  Comdr.  Phelps,  was  so  placed  as  to  pass  at  once  under  the  orders  of  Commodore  (now  Admi  al)  Golds- 
horough,  if  the  exigencies  of  the  naval  or  military  service  should  so  require.  In  the  progress  of  the  siege 
c  s  6 
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of  Torktown,  in  whick  tke  Corwin  engaged  as  one  of  the  flotilla,  it  was  perceived,  on  the  morning  of  the  4th 
of  May,  that  the  intrenchments  had  been  abandoned  by  the  enemy.  Lieut.  Comdr.  Phelps  at  once  reported 
the  fact  to  the  flag-ship,  and  was  directed  to  start  up  York  river  in  company  with  the  steamer  Currituck. 
Near  Queen's  creek  a  company  of  rebel  cavalry  was  dispersed  by  shells  from  the  Corwin,  and  a  schooner,  a 
sloop,  and  a  launch  were  captured  within  a  run  of  thirteen  miles  above  Yorktown,  with  military  stores  and 
personal  effects  of  officers. 

Being  so  directed,  the  steamer  joined  the  United  States  gunboat  Chocura,  which  was  then  passing  up, 
on  a  reconnaissance  towards  the  head  of  the  river.  West  Point  was  found  unoccupied,  though  fifty  prisoners 
from  civil  life  had  been  left  there  by  the  enemy,  in  wretched  condition  and  without  necessary  subsistence. 
Efforts  had  been  made  to  burn  the  lumber  stored  there,  and  the  Corwin,  in  consequence,  remained  to  prevent 
further  destruction. 

A  few  hours  before  reaching  West  Point  the  party  had  captured  a  second  schooner,  above  Bigler’s 
wharf,  and  next  day  took  possession  of  a  third,  and  of  the  sloop  Water  Witch,  which  had  been  abandoned 
in  the  Pamunkey  river.  Much  information  was  gained  by  Lieut.  Comdr.  Phelps  respecting  the  movements  of 
the  rebel  forces,  and  at  once  transmitted  to  the  proper  quarter. 

At  this  time  the  hostile  garrison  which  had  occupied  Gloucester  Point  was  known  to  be  retreating  up 
the  east  side  of  York  river.  To  cover  the  possibility  of  an  attempt  to  pass  through  West  Point,  Lieut* 
Comdr.  Phelps,  under  direction  of  the  naval  authorities,  anchored  near  the  ship- yard,  on  the  night  of  the  6th, 
so  as  to  command  the  approaches  to  the  town.  Learning,  next  morning,  that  previous  measures  had  diverted 
the  retreat  to  the  east  side  of  the  Mattaponi,  the  Corwin  started  up  that  river,  and  by  3  p.  m.  had  gone 
thirty -six  miles  above  West  Point,  learning  on  the  way,  however,  that  the  rebel  force  had  crossed  during  the 
night.  In  the  evening  the  steamer  returned  to  her  anchorage  at  the  ship-yard,  and  by  throwing  shells  during 
the  night  prevented  the  burning  of  the  timber  there  by  a  party  which  had  destroyed  all  the  other  public 
property  in  store. 

Under  permission  of  the  senior  naval  officer,  the  party  of  the  Corwin  disabled  Trice’s  mill,  in  King  and 
Queen  county,  which  was  at  work  for  the  rebel  army,  leaving  it,  however,  capable  of  being  run  for  the  use 
of  the  neighboring  inhabitants.  The  party  took,  at  the  same  time,  three  teams  laden  with  flour,  which  were 
on  their  way  to  the  rebel  troops  at  Dunkirk. 

On  the  departure  of  the  senior  naval  officer.  Commander  William  Smith,  on  the  15th  of  May,  for  the 
James  river,  Lieut.  Comdr.  Phelps  was  left  in  charge  to  protect  the  government  property  which  was  then 
accumulating  at  West  Point  and  in  the  Pamunkey  river.  During  this  period  of  duty  the  Corwin  retook 
several  items  of  government  property,  amongst  others  twelve  mail  bags  which  had  been  the  property  of  the 
United  States  Post  Office  Department,  and  recovered  the  gun  of  a  rebel  boat  that  had  been  burnt  by  her 
crew,  on  the  4th  of  May,  to  escape  capture  by  the  steamer. 

On  the  14th  of  June  the  schooner  Starlight  was  seized  by  a  party  from  the  Corwin,  in  the  Potopotank 
river,  and  sent  to  the  fleet,  the  fact  being  made  clear  that  her  owner  was  then  serving  as  lieutenant  in  the 
insurgent  army  at  Richmond.  Others  had  been  detained,  and,  after  due  process,  released.  The  Corwin  had, 
just  previously,  made  another  trip  up  the  Mattaponi,  in  which  all  was  found  quiet. 

In  the  afternoon  of  the  21st  of  June  the  third  officer  of  the  Corwin,  Mr.  E.  L.  Taylor,  was  sent,  with 
a  boat’s  crew,  to  King  and  Queen  county,  and  found,  in  mail  matter  which  was  taken  in  its  passage  between 
Caroline  county  and  Richmond,  intimation  that  strong  re-enforcements  had  reached  the  rebel  army  on  the  11th 
of  that  month.  The  letter  containing  it  was  immediately  sent  to  General  McClellan. 

Lieut.  Comdr.  Phelps  remained  at  West  Point  until  the  evening  of  the  1st  of  July,  and  then,  in  con¬ 
formity  with  orders,  dropped  down  to  Yorktown.  Before  doing  so,  he  turned  back  the  steam  transport  Phila 
delphia,  which,  having  passed  up  the  river  in  the  night  with  horses,  had  so  missed  notice  of  the  evacuation 
of  the  depot  on  the  Pamunkey. 

In  the  course  of  his  service  in  the  vicinity  of  West  Point,  Lieut.  Comdr.  Phelps  made  and  sent  to  the 
office  a  reconnaissance  map  of  the  Mattaponi  river  as  far  up  as  the  junction  of  the  Mantapike,  and  also  of  the 
course  of  the  Pumunkey  river,  from  West  Point  to  the  military  station  at  White  House. 

•  On  the  13th  of  July  orders  were  received  from  the  Hon.  Secretary  of  the  Navy,  in  accordance  with 
which  the  Corwin  returned  to  Washington,  and  was  afterwards  employed  in  the  duty  which  has  been  refeiTed 
to  under  the  previous  head. 

Hydrography  of  Metomkin  inlet  and  hay,  Va. — This  work  was  ordered  for  the  use  of  Brigadier  General 
Lockwood,  the  depth  and  position  of  the  bar  and  course  of  the  channel  from  the  iulet  to  the  public  wharf  on 
Folly  creek  being  necessary  in  the  water  communication  with  his  command  at  Drummondtown.  The  inlet 
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had  been  surveyed  in  1852,  but,  the  character  of  the  changes  being  unknown,  commissary  stores  for  the  troops 
had  been  landed  at  Pungoteague  after  its  occupation,  and  from  thence  carted  fifteen  miles.  After  the  survey 
by  Assistant  Harrison,  which  will  now  be  referred  to,  the  stores  were  taken  by  the  most  direct  way  to  the 
military  station. 

Mr.  Harrison  commenced  the  resurvey  in  January,  and  met  with  unusually  stormy  weather,  which  much 
retarded  the  work.  He  found  no  noticeable  change  in  depth  at  Metomkin  inlet,  though  the  bar  itself  had 
shifted.  Considerable  changes  had  taken  place  in  the  shore-line.  In  reference  to  the  alterations  he  says : 

“  The  beach  just  inside  of  the  northern  point  at  the  entrance  of  the  inlet  has  washed  away  as  much  as 
one  hundred  and  fifty  metres ;  the  entrance  has  widened ;  and  the  outer  shore  below  the  entrance  has  at  one 
point  been  swept  away  for  a  breadth  of  more  than  three  hundred  metres.** 

Details  of  men  fit)m  the  2d  Delaware  and  2d  Maryland  regiments,  and  means  for  transportation,  were 
furnished  by  General  Lockwood.  . 

On  the  6th  of  April  Mr.  Harrison  placed  a  can  buoy  on  the  bar,  with  such  means  for  security  as  were 
then  available,  but  this  was  swept  away  a  few  days  after  by  an  unusually  severe  northeast  storm.  Two 
others,  with  sufficient  chain,  were  afterwards  procured  at  Chincoteague  island.  One  of  them,  **  a  spar  buoy, 
thirty  feet  long,  painted  red,**  was  placed  on  the  bar  about  a  mile  seaward  from  the  entrance ;  and  the  other, 
a  second  class  can  buoy,  painted  black  and  white,”  near  mid-channel,  about  half  a  mile  outside  of  the  mouth 
of  the  inlet,  and  as  much  inside  of  the  bar. 

After  completing  the  hydrography  Mr.  Harrison’s  party  joined  that  of  Mr.  Hosmer,  and  assisted  in  the 
plane-table  survey  near  Drummondtown.  A  tracing  combining  the  results  of  both  surveys  has  been  furnished 
to  General  Lockwood. 

Mr.  H.  W.  Bache  served  as  aid  in  the  party  of  Assistant  Harrison. 

After  the  completion  of  the  hydrographic  sheet  the  party  was  assigned  to  topographical  duty  in  the 
vicinity  of  the  boundary  line  between  Maryland  and  Virginia,  of  which  notice  has  been  taken  in  this  chapter, 
and,  later  in  the  summer,  in  the  neighborhood  of  Norfolk.  Mr.  Harrison  has  been  subsequently  engaged  in 
Section  I,  and  now  has  charge  of  the  Drawing  Division,  at  the  office  in  Washington. 

Magnetic  observations. — Before  taking  the  field  for  the  series  of  observations  which  has  been  described 
under  the  head  of  Section  II,  Assistant  C.  A.  Schott  determined  at  the  station  near  the  Coast  Survey  office 
the  constants  of  the  instruments  intended  to  be  used. 

After  his  return  to  Washington  Mr.  Schott  observed,  as  at  the  other  stations  of  the  present  season,  for 
the  magnetic  declination,  dip,  and  horizontal  intensity  at  the  station  near  the  office.  The  results  found  are 
included  with  those  of  Section  II  in  Appendix  No.  18. 

The  instruments  employed  and  general  order  pursued  in  regard  to  the  observations  have  been  referred  to 
in  the  preceding  chapter. 

Tidal  observations. — The  tidal  observations  at  Old  Point  Comfort  have  been  continued  successftilly  by 
Mr.  M.  C.  King  throughout  the  year,  notwithstanding  the  great  liability  to  interruption  last  spring.  A  few 
intervals  in  the  series,  but  of  no  great  importance,  were  occasioned  by  the  jarring  of  numerous  transport 
steamers  in  bringing  up  at  the  wharf. 


SECTION  IV. 

FROM  CAPE  HENRY  TO  CAPE  FEAR,  INCLUDING  THE  COAST  OF  PART  OF  VIRGINIA  AND  OP  PART  OF 

NORTH  CAROLINA.— (Skbtch  D,  No.  21.) 

The  surveys  made  in  Section  IV  were  for  the  use  and  chiefly  under  orders  from  the  chief  of  the  military 
department  of  North  Carolina  and  the  flag-officer  of  the  north  Atlantic  blockading  squadron.  They  comprise 
the  following : 

1.  Hydrographic  survey  and  development  of  Oregon  inlet,  N.  C.,  and  buoying  of  the  channel  into 
Pamplico  sound.  Buoys  placed  to  mark  the  Middle  Ground,  and  reconnaissance  for  marking  the  channel  of 
the  Neuse  river  to  a  point  above  Newbem. 

2.  Physical  survey  of  Hatteras  inlet,  N.  C.  This  was  directed  by  the  commander-in-chief  of  the  army, 
and  was  prosecuted  with  reference  to  the  cause  of  encroachmenl;  on,  and  the  devising  of  means  for  preserving, 
the  site  of  the  forts  from  further  action  by  the  waves  of  the  sea. 

3.  Hydrographic  resurVey  of  Beaufort  harbor,  N.  C.,  determining  important  changes  in  depth  and  in  the 
direction  of  the  channels.  The  same  party  traced  the  altered  shore-line  of  the  entrance  at  Beaufort.  This 
survey  was  made  by  special  request  of  the  Navy  Department. 
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Office- WORK. — The  engraving  of  coast  chart  No.  37,  Atlantic  coast  from  Cape  Henry  to  Currituck 
sound,  has  been  commenced ;  and  preliminary  charts  of  Hatteras  inlet  (resurvey  of  1861)  and  of  Beaufort 
harbor  N.  C.,  (resurvey  of  1862,)  have  been  drawn  and  lithographed. 

Hydrography  of  Hatteras  and  Oregon  inlet s-^  N.  C.,  and  specia  '  service  in  Tawplico  sovnd. — My  report 
of  last  year  contained  a  notice  of  the  hydrographic  resurvey  of  Hatteras  inlet  and  examination  of  the  currents, 
intended  to  facilitate  the  naval  operations  which  were  in  progress  in  the  fall  of  1861.  The  result  was  that 
the  new  chart  of  the  inlet  only  made  more  apparent  the  natural  difficulties  of  the  passage.  Tracings  from  it 
were  furnished  for  the  use  of  the  second  expedition,  which  was  preparing  in  the  winter,  under  the  command 
of  Major  General  Burnside  and  Commodore  (now  Admiral)  Goldsborough,  to  move  in  the  waters  of  Pamplico 
and  Albemarle  sounds ;  and,  as  intimated  in  my  last  report,  a  party,  well  acquainted  with  the  localities,  was 
assigned  to  accompany  the  expedition,  in  order  to  render  such  further  service  as  might  be  needed. 

Assistant  A.  S.  Wadsworth  joined  the  military  expedition  of  Major  General  Burnside  at  Annapolis  on 
the  8th  of  January,  and  reported  at  once  to  Brigadier  General  Foster.  When  the  fleet  arrived  off  Hatteras 
inlet  the  weather  was  bad ;  yet  the  local  knowledge  of  Mr.  Wadsworth  was  made  effective  in  verifying  the 
recorded  soundings,  and  in  piloting  vessels  of  the  expedition  through  the  intricate  channel  of  Hatteras  inlet, 
and  in  keeping  the  channel  buoyed.  Though  subject  to  rapid  changes,  the  shoals  near  the  entrance  were 
found  to  have  only  slightly  altered  in  contour  since  the  careful  survey  made  by  Lieutenant  Commander 
Phelps,  in  November,  1861. 

Tracings  from  all  the  plane-table  sheets  of  the  vicinity  of  Roanoke  island  and  other  quarters  on  this  part 
of  the  coast  had  been  made  at  the  office  on  the  full  scale,  and  supplied  for  the  use  of  the  military  and  naval 
commanders. 

Mr.  Wadsworth  accompanied  the  joint  expedition  in  the  successful  attack  which  was  made  early  in 
February  on  the  rebel  forts  and  intrenched  lines  on  Roanoke  island,  and  after  its  occupation  supplied  tracings 
of  the  environs  of  the  forts  from  the  topographical  sheets.  Fortunately,  the  minute  topographical  survey  of 
the  island  was  almost  complete  when  the  war  commenced,  the  instruments  with  which  Sub- Assistant  Medhan 
was  working  at  its  south  end,  to  close  the  survey,  being  seized  in  the  spring  of  1861. 

Having  intimate  local  knowledge  of  the  shores  of  Albemarle  sound,  Mr.  Wadsworth  also  attended  the 
detachment  sent  to  Elizabeth  City  and  to  other  points  on  its  north  side,  and  returned  to  Hatteras  on  the  11th 
of  March.  He  accompanied  the  army  in  the  expedition  to  Newbern,  and  there  took  charge  of  the  schooner 
Bancroft,  which  had  arrived  on  the  24th  of  March,  with  facilities  for  executing  any  special  hydrography  that 
might  be  needed  in  the  military  operations.  The  party  in  the  schooner  was  employed  until  the  5th  of  April 
in  setting  stakes  to  mark  the  channel  above  Newbern,  and  on  completing  that  service  returned  to  Hatteras, 
where  preparations  were  at  once  made  for  joining  the  party  of  Assistant  Henry  Mitchell,  who  had  been 
specially  assigned  in  March  for  the  survey  of  Oregon  inlet.  This  work  was  undertaken  in  the  hope  that  a 
practicable  channel  might  be  found  to  shorten  and  facilitate  the  passage  of  small  transports  to  Roanoke  island. 

Assistant  Wadsworth  erected  the  signals  and  assisted  in  measuring  the  requisite  angles.  Returning 
with  the  party  to  Hatteras  inlet  in  the  latter  part  of  May,  he  went  with  it  again  to  Newbern,  and  assisted  in 
Bounding  the  Middle  Ground  and  in  setting  buoys.  This  service  having  been  completed  he  returned  to  the 
inlet  soon  after,  and  reached  Philadelphia  with  the  Bancroft  on  the  14th  of  June. 

In  his  report  (Appendix  No.  30)  Assistant  Mitchell  gives  details  of  his  own  operations,  and  refers  to 
special  work  performed  for  the  military  authorities,  which,  however,  lay  quite  within  the  scope  of  his  instruc¬ 
tions.  This  embraced  a  reconnaissance  of  a  portion  of  the  Neuse  river  and  the  buoying  out  of  the  Middle 
Ground. 

Sailing  directions  were  fiimished  for  the  use  of  the  military  department  as  soon  as  Oregon  inlet  was 
buoyed,  which  was  done  under  the  direction  of  Mr.  Mitchell  a  few  days  after  the  arrival  of  his  party. 
Tracings  of  the  finished  chart  were  sent  at  once  to  Major  General  Burnside  and  Commodore  Goldsborough, 
the  service  being  completed  on  the  20th  of  May. 

The  sounding  out  of  the  bar  and  seaward  approaches  of  Oregon  inlet  was  the  work  of  only  four  days ; 
but  the  survey  of  the  Swash,  where  the  winding  channels  are  narrow  and  traversed  by  strong  tidal  drifts, 
proved  a  very  slow  and  arduous  undertaking.  Assistant  Mitchell  says  : 

“  Oregon  inlet  has  worked  to  the  southward  since  the  plane-table  survey  of  1849,  and  as  an  avenue  for 
commerce  it  has  greatly  deteriorated.  The  chart  shows  only  six  feet  and  a  quarter  over  the  bar  at  mean  low 
tide,  and  the  channel  lies  so  close  along  the  north  beach  that  it  can  scarcely  be  regarded  as  safe  for  sailing 
vessels,  even  in  the  best  weather.*’ 

The  currents  of  this  as  of  all  other  inlets  connecting  our  inland  sounds  with  the  ocean  are  of  the  half- 
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tidal  class ;  that  is,  slack  water  occurs  two  or  three  hours  before  and  after  the  high  water  stand,  and  the 
maximum  flood  and  ebb  drifts  occur,  respectively,  at  high  and  low  waters. 

The  shallowest  bulkheads  of  the  Swash,  as  shown  on  the  chart,  are.  by  one  channel,  four  and  a  quarter 
feet;  by  the  other,  three  feet.  Vessels,  especially  steamers,  when  under  good  headway,  may  force  through 
these  sand  ridges  with,  perhaps,  a  foot  greater  draught.  The  recent  continual  passing  of  steamers  over  the 
Hatteras  Swash  has,  I  am  informed,  deepened  its  channel  materially. 

The  steamer  Albemarle,  for  the  use  of  which  Mr.  Mitchell  received  an  order  from  Commodore  Golds- 
horough,  having  met  with  an  accident  just  before  his  party  reached  Newbem,  arrangements  were  made  with 
Assistant  Wadsworth  by  which  the  two  parties  were  combined,  as  already  stated,  on  board  the  schooner 
Bancroft.  Special  allusion  is  made  by  Assistant  Mitchell  to  the  cordial  co-operation  of  Mr.  Wadsworth. 

Mr.  Edward  Cordell  was  attached  to  this  party  as  hydrographic  draughtsman,  and  was  prompt  and 
efficient  in  plotting  the  work  and  preparing  the  chart.  Mr.  C.  P.  Dillaway  served  as  aid,  and  Messrs.  Ames 
and  Sengteller  as  observers. 

Assistant  Mitchell  returned  to  the  office  at  the  end  of  May,  leaving  Mr.  Wadsworth  in  charge  of  the 
vessel.  He  was  subsequently  employed  in  hydrographic  duty  in  Section  I. 

Assistant  Wadsworth  remained  at  the  office  after  his  return  in  June.  He  died  in  Washington  on  the 
9th  of  August. 

In  a  letter  addressed-  to  me,  dated  “  Headquarters  Department  of  North  Carolina,  May  31,  1862,” 
Major  General  Burnside  says  : 

“  I  beg  leave  to  express  to  you  my  high  appreciation  of  the  services  of  Mr.  Henry  Mitchell  and  party, 
of  your  department,  at  Oregon  inlet  and  in  the  Neuse  river.  They  have  worked  most  faithfully,  and  given 
us  very  valuable  charts,  sailing  directions,  and  general  information.” 

Physical  survey  of  Hatteras  in/ety  N.  C. — In  ray  report  of  last  year  I  referred  to  the  fact  that  I  had, 
at  the  request  of  Major  General  McClellan,  sent  one  of  my  assistants,  Mr.  Henry  Mitchell,  to  inquire  into 
the  nature  and  causes  of  the  encroachments  of  the  sea  upon  Fort  Hatteras,  and  the  changes  in  the  form  of 
the  inlet.  Mr.  Mitchell  remained  at  and  near  Fort  Hatteras  until  the  9th  of  January,  when,  having  com¬ 
pleted  his  observations  and  compiled  his  notes,  he  returned  to  the  office.  A  short  time  after  he  furnished  a 
full  report  upon  the  subjects  of  his  mission,  which  I  communicated  to  the  War  Department. 

It  may  not  be  out  of  place  to  refer  here  to  some  of  the  more  general  inductions  which  this  report  con¬ 
tains.  The  long,  narrow  strip  of  sound  which  separates  Pamplico  sound  from  the  ocean  is  spoken  of  as  “  a 
ridge  made  by  the  waves  of  the  sea,  which  have  disintegrated  the  borders  of  shallow  flats  and  gradually 
elevated  or  heaped  up  that  portion  of  the  material  which  could  not  be  dissolved  or  carried  off  by  currents.” 

“  The  waves  upon  a  beach  are  observed  to  make  a  selection  among  the  earths  with  which  they  come  in 
contact.  The  vegetable  mould  and  light  soils  are  washed  out  and  borne  away  in  the  recoil  of  the  sea  and 
by  littoral  currents,  while  the  gravel  and  coarse  sands  are  left  rolled  up  in  ridges,  near  the  highest  reach  of 
the  rollers.” 

Examinations  about  Hatteras  inlet  seemed  to  show  that  at  the  depth  of  fifteen  to  eighteen  feet  below 
the  low  water  plane  the  action  of  waves  is  not  traceable,  and  that  here  the  antecedent  soil  of  the  country  may 
be  found. 

The  report  is  very  full  upon  the  causes  of  inlets,  and  shows  how  dependent  the  depths  of  these  avenues 
are  upon  the  amount  of  outflow  and  the  angle  at  which  this  outflow  encounters  the  waves  of  the  sea. 

The  tides  and  currents  were  carefully  studied.  “  In  small  harbors  and  bays  upon  our  coast  the  epochs 
of  the  tides  and  currents  are  coincident :  that  is,  slack  current  occurs  at  the  stand  of  the  tide,  at  high  water 
and  at  low  water.  But  where  the  tide  wave  enters  a  narrow  inlet,  connecting  with  a  great  inland  basin,  the 
case  is  different.  The  basin,  being  nearly  tideless,  has  its  surface  lying  at  about  the  mean  level  of  the  sea — 
that  is  at  the  half-tide  plane — and  it  is  upon  this  plane  that  the  currents  of  the  inlet  must  take  thp  initiative. 
Flood  currents  can  only  commence  to  run  in  at  the  inlet  when  the  surface  of  the  ocean  has  risen  above  that 
of  the  basin ;  and  ebb  current  must  commence  when  the  surface  of  the  former  falls  below  that  of  the  latter. 
Moreover,  the  maximum  velocities  must  occur  when  the  greatest  contrasts  of  heights  between  the  ocean  and 
sound  obtain  ;  that  is  at  high  water  for  the  flood  and  at  low  water  for  the  ehh.  At  Hatteras  inlet  the  con¬ 
ditions  described  are  in  a  great  degree  realized,  although  it  would  appear  that  the  land  waters  which  have 
accumulated  in  Pamplico  sound  have  raised  its  surface  somewhat  above  the  half  tide  plane  of  the  ocean,  so 
that  the  flood  current  does  not  commence  until  three  and  a  half  hours  after  low  water,  and  gives  place  to  the 
outflow  in  less  than  three  hours  after  high  water. 

“  It  is  a  well  known  paradox  of  Hatteras  harbor  that  if  a  tight  vessel  grounds  on  the  Bulkhead  at  high 
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water  ^  during  the  strength  of  the  flood  current^  she  will  ^  cut  off'  at  low  water,  during  the  strength  of  the  ehh 

drijir 

An  opportunity  was  offered  Mr.  Mitchell  to  examine  into  the  character  of  quicksands  of  various  kinds. 
He  attributes  the  formation  of  the  deeper  class  of  quicksands  to  the  “drifting  of  fine  silicious  dust  into 
lagoons  and  slues  during  the  prevalence  of  dry  winds.''  The  slues,  which  have  been  occasioned  by  violent 
storms,  soon  become  bordered  by  dangerous  quicksands  as  the  wind-drifts  encroach  upon  them.  “  Sloughs 
are  sometimes  caused  by  the  escape  of  gases  from  the  sands  on  the  rise  of  the  tide." 

Among  the  diagrams  accompanying  this  report  there  is  one  showing  the  variations  of  density  and  tem¬ 
perature  of  the  water  which  occur  at  different  stages  of  the  tide.  It  was  observed  that  during  the  ehh  or 
outflowing  current  the  water  was  continually  freshening  and  falling  in  temperature,  the  least  density  and 
lowest  temperature  being  recorded  on  the  slack  of  the  rising  tide.  On  the  other  hand,  the  waters  of  the  flood 
current  came  in  warmer  and  denser,  reaching  their  maxima  on  the  slack  of  the  falling  tide.  This  warm  water 
was  evidently  from  the  Gulf  Stream.  “  I  observed,"  says  the  report,  “  that  the  state  of  the  atmosphere  was 
much  affected,  especially  at  spring  tides,  by  the  currents ;  that  it  was  sensibly  more  humid  and  mild  during 
the  inflow  than  during  the  (mfflow.  A  thermometer  hanging  on  the  outside  of  my  quarters  indicated  the 
changes  of  the  currents  at  the  inlet. 

The  report  contains  specifications  for  building  dikes  and  causeways,  and  some  of  the  plans  are  new.  In 
a  locality  like  Hatteras,  where  material  is  limited  both  in  quantity  and  variety,  original  methods  of  con¬ 
struction  must  be  resorted  to.  Instead  of  using  baskets  of  stones  to  protect  the  exterior  slope  of  a  dike,  as 
in  Holland,  it  is  proposed  to  place  a  large  number  of  cedar  trees  inclined  against  the  fore  shore  slope,  their 
butts  to  be  loaded  with  pig  iron,  and  to  lie  six  or  eight  feet  apart  in  a  trench.  These  trees  are  to  be  con¬ 
nected  by  two  parallel  rows  of  chains,  the  lower  chain  securing  the  trunks,  and  the  upper  passing  among  the 
branches ;  thus  a  continuous  matting  may  be  formed  which  cannot  be  torn  asunder  by  the  breakers,  but  on 
the  contrary  may  cause  the  sands  to  collect  in  permanent  masses. 

Every  facility  was  offered  Mr.  Mitchell  by  the  commander  of  Hatteras,  the  late  Brigadier  General 
Thomas  Williams,  and  in  a  letter  from  the  latter,  dated  February  4,  the  return  of  my  assistant  is  solicited 
with  flattering  comments. 

Hydrographic  resurvey  of  'Beaufort  harhor,  N.  C. — The  chart  of  Beaufort  harbor  was  published  in 
1857,  but,  like  all  other  harbors  on  the  South  Atlantic  coast,  its  bar  and  channels  are  known  to  be  subject  to 
changes  of  very  serious  consequence  to  navigation,  if  not  from  time  to  time  pointed  out. 

The  capture  of  Beaufort  and  the  reduction  of  Fort  Macon  by  Major  General  Burnside,  having  restored 
the  harbor  to  the  possession  of  the  government,  a  resurvey  was  ordered  in  May,  so  that  the  port  might  be 
made  as  available  as  the  capacity  of  the  channels  would  allow  for  the  purposes  of  the  Navy  Department. 
The  duty  of  making  the  examination  and  soundings  was  intrusted  to  Mr.  Albert  Boschke,  and  the  schooner 
Joseph  Henry  was  assigned  for  the  use  of  his  party.  The  vessel  reached  Beaufort  on  the  28th  of  May. 

By  natural  or  artificial  changes  most  of  the  triangulation  marks  had  been  lost,  and  it  was  found  necessary 
to  determine  thirteen  stations  anew.  Nine  of  these  required  the  erection  of  large  tripods  for  observing  with 
the  theodolite.  Mr.  Boschke  occupied  eleven  of  the  stations  and  observed  eleven  hundred  and  eighty  angles. 
Mr.  E.  H.  Courtenay  served  as  recorder,  and  the  work  was  drawn  by  Mr.  Charles  Heyne  as  the  obser¬ 
vations  were  completed  at  the  several  stations.  The  triangulation  was  completed  on  the  13th  of  June  and 
the  soundings  commenced  next  day.  For  this  last  duty  assistance  was  furnished  by  the  commander  of  the 
United  States  gunboat  Daylight. 

The  changes  in  outline  noticed  at  Beaufort  entrance  made  it  necessary  to  resurvey  ten  miles  of  the  shore, 
which  was  done  in  the  usual  way,  with  the  plane-table.  The  nature  of  the  changes  will  be  again  refeived  to. 
A  summary  given  in  the  report  of  Mr.  Boschke  contains  the  following  as  statistics  of  the  hydrography : 


Miles  run  in  soundings .  216 

Sextant  angles .  2,248 

Casts  of  the  lead . . .  16,  540 

Area  sounded,  (square  miles) .  14  J 


Seven  current  stations  were  occupied,  each  during  one  full  ebb  and  flood.  A  tide  staff  was  set  up  at  the 
government  wharf.  Fort  Macon  Point,  from  which  the  tides  between  the  8th  of  June  and  the  26th  of  July 
were  recorded  by  Mr.  Thomas  Thompson. 

As  the  hydrography  advanced  the  plotting  of  the  chart  was  pushed  or,  the  sailing  lines  were  drawn, 
and  new  positions  assigned  for  buoys,  so  as  to  conform  to  the  actual  alterations  in  the  proper  courses.  The 
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United  States  quartermaster  at  Beaufort  famished  a  steam- tag,  and  the  engineer  of  the  Daylight  procured 
the  temporary  moorii.gs  for  the  buoys.  The  buoys  belonging  to  the  port  were  found  in  the  city,  where  they 
had  been  deposited  by  the  parties  who  removed  them  at  the  outset  of  the  war. 

The  following  remarks  on  the  changes  which  have  taken  place  in  BeaufQrt  harbor  are  extracted  from  the 
report  of  Mr.  Boschke : 

**  Considerable  changes  have  occurred  on  the  shores  of  Bogue  and  Shackleford  banks.  The  west  end 
of  Shackleford  bank  has  made  out  three  hundred  and  sixty  yards ;  and  from  Bogue  bank,  at  Fort  Macon 
Point,  sixty  yards  have  washed  away.  To  the  westward  of  Fort  Macon  Point,  on  the  seaside,  and  to  the 
eastward  of  Shackleford  Point,  the  shores  have  grown  from  one  hundred  to  one  hundred  and  fifty  yards 
seaward. 

“The  present  channel  and  bar  are  about  a  third  of  a  mile  further  west  than  they  were  in  1857.  The 
depth  on  the  bar  at  mean  low  water  has  slightly  improved.  The  former  channel  is  obstructed  and  now  gives 
only  seven  feet  at  low  water,  or  no  more  than  the  western  slue. 

“  The  southwest  breakers  have  changed  considerably,  there  being  now  a  shoid  bare  at  low  water  in  their 
place.  A  spot  is  also  bare  at  low  tide  on  the  Middle  Ground,  and  both  shoals  are  at  present  increasing  in  size. 
The  channels  and  shoals  of  the  inner  harbor  have  not  materially  changed.’* 

The  results  of  the  examination  made  by  Mr.  Boschke  render  it  probable  that  the  bar  of  Beaufort  entrance 
will  continue  to  move  westward  for  some  time  in  the  direction  of  the  main  ship  channel,  and  that  the  depth  of 
water  on  it  may  frirther  improve.  From  a  reduction  furnished  by  Mr.  Boschke,  a  new  preliminary  chart  of 
Beaufort  harbor  was  lithographed  at  the  office  in  August  and  distributed  for  the  use  of  the  navy  and  of  the 
army  transports. 

The  schooner  Joseph  Henry  returned  north  at  the  end  of  July,  reaching  Boston  on  the  12th  of  August- 
She  was  at  once  assigned  for  use  to  the  party  of  Assistant  Harrison,  in  Section  I.  The  records  of  obser¬ 
vations,  the  duplicates,  and  the  original  chart  of  the  resurvey  of  Beaufort  harbor,  are  now  at  the  office  in 
Washington. 

SECTION  V. 

FROM  CAPE  FEAR  TO  ST.  MARY’S  RIVER,  INCLUDING  PART  OF  THE  COAST  OF  NORTH  CAROLINA,  AND  THE 
COAST  OF  SOUTH  CAROLINA  AND  GEORGIA.— (Sketch  E,  No  25  ) 

The  service  performed  in  this  section  was  by  parties  which  accompanied  the  South  Atlantic  blockading 
squadron.  Some  of  the  orders  of  Admiral  DuPont,  under  whose  immediate  direction  the  work  was  done^ 
will  be  found  in  Appendix  No.  31.  The  details  are  stated  in  the  following  order,  after  a  few  preliminary 
remarks  relative  to  the  organization  of  the  parties,  and  reference  to  duty  connected  with  the  capture  of  Fort 
Walker  and  Fort  Beauregard,  the  particulars  of  which  ,  were  stated  in  Appendix  No.  31  of  my  report  of  last 
year; 

1.  Rattlesnake  shoal,  examined  by  sounding,  and  buoys  placed  to  mark  its  ends. 

2.  Stono  river  and  bar  mapped  and  sounded,  including  also  Folly  and  Kiawah  rivers,  and  topographical 
survey  of  their  shores  and  of  the  islands  near  Stono  entrance,  S.  C.,  showing  the  forts  and  rebel  intrench- 
ments.  The  requisite  triangulation  for  these  surveys  was  executed  during  the  present  working  season. 
Stono  bar  and  entrance  was  permanently  buoyed  by  the  party. 

3.  North  Edisto  entrance,  S.  C.,  sounded  out.  The  changes  of  the  channels  were  developed  and  buoys 
set  in  conformity  with  the  present  courses  for  entering. 

4.  St.  Helena  entrance,  S.  C.,  examined  and  buoyed.  Sketches  were  made  of  the  defensive  works  found 
.  on  the  shores  of  the  sound. 

5.  Port  Royal  sound,  including  Broad  and  Beaufort  rivers  and  Skull  creek,  S.  C.;  extended  topograph-, 
ical  and  shore-line  surveys  and  hydrography,  with  plans  of  the  rebel  fortifications.  Buoys  were  permanently 
set  to  mark  the  channels  into  Port  Royal,  and  others  for  the  navigation  of  the  interior  of  the  sound. 

fi.  Calibogue  sound,  S.  C.,  and  Savannah  river  entrance  thoroughly  sounded  and  buoyed. 

7.  Wassaw  entrance,  Ga.,  examined,  and  buoys  set  to  mark  the  bar. 

8.  St.  Simon’s  bar,  Ga.,  sounded,  and  changes  in  depth  developed.  Buoys  were  placed  to  mark  the 
channel  into  the  sound. 

9.  Femandina  harbor,  Fla.,  examined  by  soundings  on  the  bar  and  in  the  channel.  The  buoys  which 
had  been  removed  by  the  enemy  early  in  1861  were  found  and  replaced. 

The  list  given  in  Appendix  No.  36  shows  the  number  of  aids  to  navigation  placed  by  the  working 
parties  in  each  locality  for  the  use  of  the  blockading  squadron  on  the  coast  of  South  Carolina  and  Georgia. 
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Office  Work. — The  engraving  of  Sapelo  sound,  Ga.,  Ossabaw  sound,  Ga.,  and  of  St.  Simon’s  sound’ 
Brunswick  harbor,  and  Turtle  river,  as  finished  charts,  has  been  completed.  The  drawing  of  general  coast 
chart  No.  Vll,  Atlantic  coast  from  Winyah  bay,  S.  C.,  to  St.  John’s  river,  Fla.,  and  that  of  Calibogue  sound 
and  Skull  creek,  forming  the  inland  passage  from  Tybee  roads  to  Port  Royal  sound,  and  the  engraving  of 
Savannah  river  as  a  finished  chart,  have  been  in  progress.  Additions  have  been  made  to  the  progress  sketch 
of  the  section.  The  following  preliminary  charts  have  been  drawn  and  lithograph3d  for  immediate  use,  viz  : 
sea-coast  of  South  Carolina ;  sea-coast  of  Georgia  and  Florida  to  St.  Augustine ;  Port  Royal  entrance,  with 
Beaufort,  Broad,  and  Cheehessee  rivers ;  Calibogue  sound  and  Skull  creek ;  Wassaw  bar ;  St.  Helena  sound  ; 
the  addition  of  James’  island  and  Stono  river  to  the  chart  of  Charleston  harbor ;  and  a  chart  of  Stono  inlet, 
with  parts  of  Stono,  Folly,  and  Kiawah  rivers,  from  the  survey  of  the  present  year. 

Coast  Survey  operations  on  the  roast  of  South  Carolina,  Georgia,  and  part  of  Florida. — As  stated  in 
my  last  annual  report,  the  party  of  Assistant  C.  O.  Boutelle,  at  the  end  of  the  year  1861,  was  in  active  ser¬ 
vice  with  the  naval  and  military  expeditions  which  moved  in  several  directions  from  the  naval  station  in  Port 
Royal  sound,  S.  C.  Two  surveying  steamers  for  a  short  period,  but  ultimately  only  one,  (the  Bibb  being 
sent  to  replace  the  Vixen  when  disabled, )  and  two  schooners,  the  Arago  and  the  Caswell,  were  assigned  to 
the  charge  of  Mr.  Boutelle.  Several  of  the  most  active  sub-assistants  and  aids  had  been  attached  to  his 
party,  their  selection  being  made  so  as  to  insure  the  most  thorough  efficiency. 

Under  the  orders  of  Commodore  (now  Admiral)  DuPont,  the  first  duty  performed  by  the  party  was  the 
temporary  buoyage  of  the  south  channel  into  Port  Royal  sound,  and  piloting  the  fleet  and  army  transports 
over  the  bar,  as  stated  in  my  previous  report. 

After  the  successful  naval  attack  of  the  7th  of  November,  by  Admiral  DuPont,  which  restored  the  waters 
of  Port  Royal  sound  to  the  possession  of  the  government,  the  several  members  of  the  party  were  occupied 
in  local  surveys  until  the  24th  of  that  month,  or  a  little  beyond  the  close  of  the  surveying  year,  at  which 
time  my  annual  report  is  made  up. 

In  noticing  the  further  operations  of  the  party  of  Assistant  Boutelle  reference  will  be  made  to  the  locali' 
ties  in  geographical  order,  in  accordance  with  the  plan  of  previous  reports,  though  this  will,  in  some  cases, 
invert  the  order  of  dates  at  which  the  work  was  executed.  The  parties  proceeded  from  Port  Royal  as  a 
centre,  and  worked  north  and  south  of  it,  but  I  will  notice  first  the  most  northern  locality  of  operations,  and 
proceed  with  the  others  in  the  usual  order,  going  southward. 

The  surveyors  were  repeatedly  under  the  fire  of  the  enemy,  either  while  co-operating  with  the  naval  or 
military  forces  by  reconnaissance,  or  when  employed  in  usual  field-duty  in  this  section. 

Rattlesnake  shoaL — It  having  come  to  the  knowledge  of  the  flag-officer  that  most  of  the  vessels  which 
ran  the  blockade  of  Ghaileaton  had  taken  the  advantage  of  local  knowledge  to  cross  the  Rattlesnake  shoab 
Mr.  Boutelle  was  directed  to  examine  it,  and  to  place  buoys  so  that  the  movements  of  our  blockading  vessels 
might  be  free  from  danger.  This  was  promptly  done,  the  buoys  being  set  on  the  10th  and  11th  of  May. 
The  steamer  Bibb  w^as  used  in  running  the  necessary  lines  of  soundings,  and  the  buoy  vessel,  which  was 
then  serving  as  her  tender,  in  placing  the  buoys.  Two  first-class  buoys  were  fixed  in  position,  one  at  each 
end  of  the  shoal.  The  result  of  the  examination  was  made  known  to  the  squadron,  and  that,  with  the  marks 
which  had  been  set,  had  much  effect  in  checking  the  evasions  of  the  blockade  that  had  become  quite  frequent 
in  that  quater. 

Triangulation,  topography,  and  hydrography  of  Stono  entrance  and  bar,  and  of  Stono,  Folly,  and  Kia^ 
wah  rivers,  S,  C. — On  the  18th  of  May  Mr.  Boutelle  received  orders  to  transfer  his  party  to  Stono  inlet,  to 
examine  the  bar,  to  buoy  the  channel,  and,  if  practicable,  to  pilot  in  the  gunboats  which  had  been  sent  there 
as  the  preliminary  to  an  attack  on  the  fortifications  of  that  vicinity. 

On  the  morning  of  the  19th  the  Stono  bar  was  examined,  and  a  channel  found  giving  seven  feet  at  low 
water.  This  was  temporarily  buoyed  by  the  party  at  once,  and  permanently  marked  on  the  following  morn¬ 
ing.  Assistant  Boutelle,  aided  by  Mr.  J.  S.  Bradford,  piloted  in  the  gunboats  Unadilla,  Ottawa,  and  Pem¬ 
bina.  The  reconnaissance  was  extended  up  the  Stono,  above  Legareville,  to  a  fortification  known  as  “  Old 
Battery,”  on  James’  island.  When  the  gunboats  were  anchored  for  the  night  Mr.  Boutelle  and  Mr.  Bradford 
returned  to  the  bar,  the  steamer  Bibb,  owing  to  her  draught,  being  as  yet  obliged  to  anchor  outside. 

Some  days  were  occupied  in  sounding  the  lower  part  of  the  Stono  in  the  vicinity  of  Bird  key,  and  the 
remaining  part  of  May  and  the  month  of  June  in  hydrographic  duty,  and  in  the  preliminary  work  requisite 
for  it.  In  that  interval  Assistant  Boutelle  made  tw  o  short  visits  to  Port  Royal  on  public  service.  At  Stono 
he  was  rejoined  by  Sub-Assistant  W.  S.  Edwards,  in  the  surveying  schooner  Arago,  and  by  Mr.  Cleveland 
Rockwell,  these  parties  having  completed  extensive  surveys  for  military  purposes  near  Port  Royal.  Mr* 
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Edwards  rendered  able  assistance  in  the  survey  of  the  rivers  connected  with  Stono  inlet,  and  Mr.  Rock¬ 
well  by  tracing  the  shore-line  of  the  adjacent  islands. 

The  resurvey  of  Stono  bar  and  inlet  revealed  great  changes  which  had  occurred  in  the  direction  of  the 
channel,  and  in  the  depth  of  water.  All  of  the  hydrography  was,  of  necessity,  done  in  boats,  though  the 
heat  of  the  weather  was  extreme.  The  Stono,  Folly,  and  Kiawah  rivers  were  sounded.  Mr.  Edwards,  tak¬ 
ing  the  upper  part  of  the  Stono,  extended  the  soundings  to  Newtown  Cut,  above  which  his  progress  was 
stopped  by  a  strong  rebel  battery. 

By  the  untiring  industry  of  Mr.  Rockwell  the  shore-line  survey  of  Coles,  Folly,  Kiawah,  and  James’s 
islands,  and  that  of  Bird  Key,  was  ready  for  the  use  of  the  hydrographic  party  when  called  for. 

The  triangulation  of  this  part  of  the  coast  of  South  Carolina  was  executed  in  1855.  Some  of  the  stations 
then  used  being  necessary  for  the  topography  and  hydrography,  the  duty  of  restoring  the  signals,  a  work 
attended  with  danger,  was  assigned  to  Mr.  C.  H.  Boyd.  This  was  done  in  armed  boats,  and  in  one  instance » 
(Big  Sandy  Pt.  station,)  it  was  necessary  to  have  aid  from  one  of  the  gunboats  stationed  in  the  river.  Captain 
J.  B.  Creighton,  of  the  Ottawa,  kindly  sent  his  first  cutter,  in  charge  of  Master  R.  K.  Duer,  to  accompany 
the  cutter  of  the  Bibb,  which  was  in  charge  of  Mr.  Bradford.  No  reconnaissance  had  been  made  previously. 
Mr.  Bradford  reset  the  signal,  and  his  party  returned  in  the  afternoon.  Other  signals  were  in  like  manner 
set  up,  and  the  positions  of  the  buoys  and  hydrographic  points  were  determined  from  them. 

The  position  of  Fort  Pemberton,  a  rebel  intrenchment  on  Wappoo  creek,  and  of  other  batteries,  and  of 
lookout  stations  erected  by  the  enemy  in  the  neighborhood  of  “  Secessionville,”  was  determined  in  the  same 
way.  The  exact  distance  from  them  to  given  points,  being  in  each  case  deduced  and  stated,  proved  of  great 
advantage  to  the  gunboats  in  ranging  their  guns. 

It  is  proper  to  remark  that  during  the  stay  of  the  Coast  Survey  party  at  Stono  the  buoy  vessel  was  in 
service  as  the  tender  of  the  steamer  Bibb,  and,  in  charge  of  members  of  the  party  of  Mr.  Boutelle,  she  piloted 
in  from  time  to  time  from  the  outer  bar  buoy  the  gunboats  and  transports  as  they  were  assigned  to  service  in 
the  river.  Mr.  Boutelle  was  for  the  most  part  personally  engaged,  under  Commander  Drayton,  senior  naval 
officer  at  Stono,  in  reconnaissance,  for  which  his  intimate  local  knowledge  fitted  him.  He  accompanied  and 
piloted  the  expedition  up  Folly  island  river,  as  also  the  reconnaissance  of  Fort  Pemberton,  made  with  the 
gunboat  Ellen,  and  another,  made  with  the  steamer  Bibb,  up  the  Kiawah  river. 

The  Coast  Survey  party  left  Stono  inlet  on  the  23d  of  June,  the  Bibb  being  then  much  out  of  repair, 
and  the  time  of  most  of  her  crew  having  expired.  She  had  been  in  service  with  the  party  afloat  during  six 
consecutive  months.  On  the  1st  of  July  she  left  Charleston  bar,  having  passed  the  intervening  week  at  Port 
Royal,  and,  after  touching  on  her  way  north  at  Fortress  Monroe,  returned  to  New  York.  The  Caswell 
reached  New  York  on  the  12th  of  that  month,  and  the  Arago  on  the  day  following. 

Among  the  incidents  while  the  party  was  at  work  in  the  vicinity  of  Stono  inlet  was  the  capture  of  six 
out  of  a  company  of  outlying  rebel  pickets  belonging  to  the  twenty-fifth  South  Carolina  regiment,  one  of 
whom  was  about  to  fire  on  Mr.  Boyd  when  he  was  taken.  This  was  efiected  by  Messrs.  Boyd  and  Bradford, 
who  had  landed  from  their  boats  with  four  men  opposite  to  Legareville,  to  examine  the  western  side  of  James’s 
island.  The  prisoners  were  brought  in  by  the  party  and  delivered  to  Captain  Godon,  w'ho  was  at  that  time 
(May  21)  the  senior  naval  officer  at  Stono. 

North  Edisto  entrance^  S.  C. — A  partial  examination  of  this  harbor  was  made  in  December,  1861,  with 
the  steamer  Vixen,  when  Assistant  Boutelle  piloted  into  the  river  the  naval  expedition  under  Captain  Percival 
Drayton,  U.  S.  N.  No  attempt  was  then  made  to  buoy  the  channel,  nor  until  the  11th  of  the  following 
February,  after  General  Sherman  had  decided  to  occupy  Edisto  and  the  adjacent  islands.  At  that  date,  and 
under  the  oilers  of  Commodore  DuPont,  Mr.  Boutelle,  with  the  steamer  Bibb,  convoyed  the  anny  transport 
Ben  Deford,  with  the  forty-seventh  regiment  New  York  volunteers,  and,  in  company  with  the  gunboat 
Crusader,  protected  the  troops  for  some  time  after  their  landing  on  Edisto  island  from  night  attack,  the  enemy 
being  then  in  force  only  a  few  miles  from  Rockville.  Daylight  was  employed  by  the  party  in  sounding  the 
bar,  and  the  boats  of  the  Bibb  returned  each  night  to  the  vicinity  of  Point  of  Pines  House”  to  guard  the 
approaches  to  the  military  station.  The  hydrographic  work  was  made  very  difficult  by  stormy  weather,  but 
the  labors  of  the  party  were  successful.  A  new  channel  was  found  to  the  southward  of  the  old  one,  and  with 
more  water.  The  bar  was  thoroughly  sounded,  and  temporary  buoys  were  laid,  from  the  boats. 

Commodore  DuPont  requiring  the  services  of  the  party  in  Port  Royal  sound,  the  steamer  Bibb  left  North 
Edisto  on  the  23d  of  February,  and  did  not  return  until  near  the  end  of  April.  In  the  last  i^-eek  of  that 
month  both  channels  were  permanently  buoyed,  and  a  first-class  buoy  was  placed  at  the  point  where  the 
c  s  1 
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channels  meet ;  the  sailing  lines  were  plotted ;  and  the  sailing  directions  were  drawn  out  and  communicated 
to  the  flag-officer. 

The  triangulation  work  done  at  North  Edisto  was  auxiliary  to  the  hydrography,  and  was  executed  by 
Mr.  Boyd.  Some  of  the  old  points  were  restored,  and  those,  as  well  as  the  hydrographic  signals  and  the 
new  buoys,  were  determined  in  position.  The  survey  was  completed  by  the  end  of  April,  and  on  the  1st  of 
May  the  vessel  returned  to  Port  Royal.  During  both  of  her  visits  to  North  Edisto  the  Bibb  had  been  con¬ 
stantly  employed  in  the  protection  of  the  shores,  and  in  service  incidental  to  the  objects  of  the  military  and 
naval  expedition. 

St.  Heleim  sounds  S.  C. — Assistant  Boutelle’s  party  went  with  the  naval  expedition  which  visited  St. 
Helena  sound  on  the  24th  of  November,  and  at  that  time  made  a  preliminary  examination  of  the  bar  and 
placed  some  temporary  buoys.  As  the  difierent  vessels  of  the  squadron  passed  to  the  bar,  they  were  piloted 
by  members  of  the  Coast  Survey  party.  Drawings  and  plans  of  the  rebel  works  were  also  furnished,  the 
intrenchments  there  being  strong  and  elaborate.  Mr.  Boutelle’s  local  knowledge  was  again  made  efiective, 
and  under  his  direction  the  sloop-of-war  Dale  was  piloted  through  Parrot  creek  to  her  anchorage  off  Otter 
island.  Soundings  were  made  through  the  tortuous  channels  of  Morgan  river  and  the  creek  just  mentioned, 
a  service  rendered  hazardous  by  the  narrowness  of  the  streams,  as  the  pilotage  was  made  difficult  by  the  fact 
that  the  Dale  drew  fourteen  feet  of  water.  After  closing  this  preliminary  service  the  party  left  for  another 
station,  and  did  not  return  to  St.  Helena  until  the  5th  of  April,  for  the  survey  of  the  bar  and  entrance. 
Commodore  DuPont  having  special  duty  for  the  steamer  Bibb,  Mr.  Boutelle,  with  one  of  her  officers,  went  to 
work  with  the  buoy  tender,  partially  sounded  the  channels,  placed  large  iron  buoys  in  one,  determined  their 
position,  and  took  measures  for  restoring  the  triangulation  points.  On  the  19th  the  Bibb,  having  been 
relieved,  returned  with  the  party,  and  by  the  23d  the  bar  and  channels  were  thoroughly  sounded  and  buoyed. 

Port  Royal  sound,  Beaufort  and  Broad  riners.  Skull  creek,  Sfc.,  S.  C. — As  already  stated  in  the  begin¬ 
ning  of  this  chapter,  the  party  of  Mr.  Boutelle  was  employed  in  local  surveys  in  the  vicinity  of  Port  Royal 
between  the  7th  and  the  24th  of  November,  1861,  and  had  in  use  the  steamer  Vixen  and  the  schooner  Arago. 
During  that  interval  obstructions  in  Port  Royal  harbor  were  buoyed  ;  a  hydrographic  survey  cf  Skull  creek 
was  commenced ;  and  some  of  the  party  were  occupied  in  restoring  the  triangulation  points,  in  setting  up 
signals,  and  in  observing  with  the  theodolite,  so  as  to  give  data  for  extending  the  shore-line  survey  beyond 
the  limits  of  the  published  charts. 

Sub- Assistant  W.  H.  Dennis  and  Mr.  Cleveland  Rockwell  arrived  on  the  1st  of  December  in  the  steamer 
Bienville,  and  at  once  reported  for  duty.  Mr.  Rockwell  was  directed  to  take  up  for  military  purposes  the 
topography  of  the  inside  shore  of  Port  Royal  island,  and  that  of  the  adjacent  inside  islands.  This  service  he 
steadily  prosecuted,  under  the  orders  of  Brigadier  General  1. 1.  Stevens,  to  the  extent  required  inland,  and  his 
zeal  and  activity  were  warmly  commended  in  a  communication  addressed  to  me  by  that  commander.  Mr. 
C.  L.  Bixby  aided  in  this  plane-table  work*. 

To  Sub-Assistant  Dennis  was  at  the  same  time  assigned  the  topographical  survey  of  the  shores  of  Broad 
and  Beaufort  rivers  and  that  of  Archer’s  creek,  and  the  outside  shore-line  of  Port  Royal 'island.  The  work 
was  commenced  immediately,  and  will  be  again  referred  to  in  the  course  of  this  notice. 

Sub- Assistant  W.  S.  Edwards  reported  for  duty  on  the  21st  of  December,  and  with  him  returned  Mr. 
Bradford,  of  the  party  in  the  Vixen,  who  had  been  sent  from  Port  Royal  with  official  despatches  after  the 
naval  attack  of  the  preceding  month.  Mr.  Edwards  at  once  took  charge  of  the  schooner  Arago,  and  began 
the  sounding  of  Skull  creek.  He  was  aided  by  Mr.  W.  W.  Harding.  Mr.  Bradford  returned  to  his  foimer 
position  on  board  of  the  Vixen. 

The  party  in  the  steamer  proceeded  on  the  22d  to  the  important  labor  of  surveying  an^  permanently 
buoying  the  south  and  southeast  channels  into  Port  Royal  sound,  and  by  the  end  of  December  ten  first-class 
iron  buoys  had  been  fixed  in  position  in  both  passages.  A  change  in  the  direction  of  the  channels  was 
observed,  and  an  increased  depth.  In  the  south  channel  was  found  nineteen  and  a  half  feet  of  water,  and  in 
the  southeast  channel  twenty-one  feet. 

The  hydrography  of  Skull  creek  was  finished  by  Mr.  Edwards  on  the  3d  of  January,  and  that  of  Broad 
river  at  once  taken  up.  About  a  week  afterwards  the  light-vessel  for  Port  Royal  which  had  been  sent  out 
by  the  Light-House  Board  was  taken  to  her  station  and  safely  moored  in  the  position  indicated  by  Mr. 
Boutelle.  Sailing  directions  for  Port  Royal  sound  were  then  made  out,  and,  after  being  approved  by  the 
flag-officer,  were  published  for  the  use  of  the  pavy  and  of  the  army  transports. 

The  arrival  of  the  steamer  Bibb  on  the  12th  of  January  relieved  the  Vixen,  which  had  become  unfit  for 
service.  By  an  arrangement  with  the  chief  quartermaster.  Captain  Rufus  Saxton,  U.  S.  A.,  the  disabled 
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vessel  was  shortly  after  taken  in  tow  by  the  steamer  Baltic  as  far  north  as  Cape  Henry,  and  thence  made 
her  way  unaided  to  New  York. 

During  the  month  of  January  the  field-work  and  hydrography  were  vigorously  carried  on.  The  Bibb 
was  elsewhere  employed.  Messrs.  Dennis  and  Rockwell  were  surveying  the  shores  of  Broad  river  and  Port 
Royal  island.  By  the  end  of  February  the  hydrography  of  Broad  river  was  extended  up  as  far  as  Hogg's 
Neck,  but  it  was  found  impracticable  to  continue  soundings  through  Whale  Branch  to  Port  Royal  ferry,  as 
bad  been  intended  when  the  work  was  taken  up. 

As  already  mentioned,  the  Bibb  had  been  some  time  on  service  at  North  Edisto.  She  was  detained  after 
her  return  to  Port  Royal  to  act  as  an  armed  vessel  in  concert  with  the  Vanina,  the  greater  part  of  the  fleet 
having  gone  southward  to  repossess  certain  points  on  the  coast  of  Florida.  Mr.  Boutelle  was  also  directed  to 
sound  and  buoy  an  anchorage  proper  for  the  United  States  ship-of-the-line  Vermont,  then  daily  expected  at 
Port  Royal.  His  party  executed  that  duty  early  in  March. 

On  the  2d  of  March  the  steam  transport  Mississippi,  having  on  board  Major  General  Butler  and  fourteen 
hundred  soldiers,  destined  for  the  coast  of  Louisiana,  reached  Port  Royal  in  distress,  the  vessel  having  struck 
on  the  Frying  Pan  shoals.  She  was  then  leaking  badly.  Commander  Boggs,  senior  naval  officer  at  Port 
Royal,  assigned  the  charge  of  the  repairs  to  the  party  in  the  Bibb,  and,  by  the  unremitting  labors  of  Sailing- 
master  Platt  and  Chief  Engineer  French,  the  transport  in  the  course  of  a  week  was  declared  seaworthy.  At 
the  request  of  General  Butler  Mr.  Boutelle  detached  Sailing-master  A.  C.  Mitchell  from  the  Arago,  with 
direction  to  proceed  with  the  expedition  to  the  Gulf  of  Mexico,  his  local  knowledge  of  its  northern  coast  being 
extensive  and  aofurate. 

ConuDodore  DuPont  detailed  the  steamer  Bibb  on  the  5th  of  April  to  make  special  visits  at  the  naval 
stations  between  Port  Royal  and  Mosquito  inlet.  Assbtant  Boutelle  being  then  engaged  at  St.  Helena  sound, 
the  vessel  went  in  charge  of  Mr.  Platt,  and  returned  on  the  11th.  The  flag-officer  came  on  board,  visited 
Fort  Pulaski,  which  had  just  surrendered,  and  then  proceeded  in  her  to  Port  Royal,  where  she  was  returned 
to  the  charge  of  Mr.  Boutelle  on  the  18th. 

The  United  States  frigate  Savannah  having  in  the  absence  of  the  party  struck  on  a  shoal  point  near  the 
southeast  channel,  a  spar  buoy  was  set  to  mark  the  position.  This  was  done  after  the  return  of  the  party 
from  the  survey  of  North  Edisto.  Mr.  H.  W.  Longfellow,  one  of  the  aids  in  the  party  of  Mr.  Boutelle,  was 
detached  on  the  10th  of  May  and  returned  to  the  north,  in  consequence  of  illness. 

The  hydrogr^hy  of  Beaufort  river,  Archer's  creek,  Jericho  creek,  and  Cowan  creek  was  reported  by 
Sub-Assistant  Edwards  complete  on  the  23d  of  May.  Mr.  Rockwell  at  the  same  date  had  completed  the 
topography  between  the  shores  of  the  Beaufort  and  Coosaw  rivers,  and  was  then  under  orders  to  report  at 
Stouo  inlet.  Mr.  Dennis  finished  the  shore-line  survey  of  Beaufort  river  and  of  Archer's  and  Cowan  creeks 
near  the  end  of  May.  He  returned  to  the  north  soon  after  and  engaged  in  other  plane-table  duty,  as  I  have 
stated  under  the  head  of  Section  1. 

Tybce  roads,  Calihogm  sound,  and  Savannah  river,  S.  C.  and  Ga. — In  accordance  with  orders  from 
Flag-Officer  DuPont,  the  surveying  party  proceeded  about  the  middle  of  January  to  examine  and  buoy  the 
channels  into  Tybee  roads  and  Calibogue  sound,  and  notwithstanding  the  extremely  stormy  weather  at  that 
period,  the  entrance  of  the  Savannah  (Tybee  bar)  was  marked  with  iron  buoys,  and  the  sound  with  spar 
buoys,  by  the  end  of  the  same  month.  Other  duty,  which  has  been  mentioned  under  several  preceding  heads, 
was  performed  in  the  succeeding  three  months. 

On  the  let  of  May,  Mr.  Boutelle  made  a  careful  examination  of  the  lower  part  of  the  Savannah  river 
between  Fort  Pulaski  and  Square  Beacon.  Three  large  hulks  had  been  sunk  there  by  the  enemy,  and  it  was 
found  that  they  had  deepened  the  channel  by  as  much  as  nearly  six  feel.  It  was,  moreover,  found  that  the 
obstructions  could  be  easily  removed. 

Sub- Assistant  Edwards  had  taken  up  the  hydrography  of  Calibogue  sound  on  the  8th  of  March.  He 
completed  that  work  by  the  23d,  and  then  returned  to  Beaufort  river. 

One  of  the  buoys  set  at  the  entrance  of  Calibogue  sound  having  been  carried  away  by  the  collision  of  a 
vessel,  the  working  party  placed  larger  buoys  in  May,  and  slightly  changed  the  sailing  lines,  so  as  to  give 
the  best  water  across  the  bulkhead. 

The  facts  ascertained  in  regard  to  the  channel  into  Savannah  river  were  promptly  communicated  to  the 
flag-officer.  Sailing  directions  to  accord  with  the  changes  observed  were  reported  without  delay. 

Wassaw  sound,  Ga, — Immediately  after  closing  his  first  examination  of  Tybee  entrance  and  Calibogue 
sound.  Assistant  Boutelle  sounded  and  buoyed  the  Wassaw  bar,  and  the  channel  leading  into  Wassaw  sound. 
This  work  he  finished  on  the  8th  of  February,  and  on  the  next  day  ftimished  sailing  directions  for  the  sound 
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in  a  report  to  the  flag-officer.  He  also  forwarded  a  preliminary  chart  of  Wassaw  sound  to  the  office  in 
Washington,  copies  of  which  were  at  once  made  by  lithograph,  and  distributed  from  the  Naval  Observatory  for 
the  South  Atlantic  squadron. 

The  survey  of  Wassaw  entrance,  as  mentioned  in  my  report  of  last  year,  was  provided  for  by  instruc¬ 
tions  issued  for  the  surveying  season  of  1 860-^6 1.  The  instructions  were  not  then  carried  out,  for  -reasons 
given  in  the  same  report. 

St,  Simon's  bar  and  soundy  Ga, — The  surveying  party  reached  St.  Simon’s  entrance  on  the  23d  of  March, 
an^  at  once  proceeded  to  set  buoys  in  place.  The  examination  made  then  showed  that  the  bar  had  decreased 
in  depth  since  the  survey  of  1857,  the  chart  of  that  year  showing  seventeen  feet.  Mr.  Boutelle  found  only 
fifteen  feet  on  the  bar  at  low  water. 

The  light-house  at  St.  Simon’s  having  been  destroyed  by  the  rebels,  the  party  set  a  large  signal  on  the 
ruins,  and  marked  it  as  a  conspicuous  object  for  the  use  of  vessels  of  the  squadron,  as  a  range,  when  they 
might  have  need  to  run  into  the  sound. 

•  This  survey  was  finished  on  the  27th  of  March.  Sailing  lines  proper  for  entering  were  at  once  reported 
to  the  flag-officer. 

Fernandina  bar  and  Cumberland  sound,  Fla, — On  the  13th  of  March  the  surveying  steamer  Bibb 
arrived  at  Fernandina,  and  at  once  commenced  the  examination  of  the  bar.  The  fact  was  soon  established 
that  the  depth  of  water  had  changed  for  the  worse,  and  also  that  the  bar  had  shifted  to  the  southward.  Only 
twelve  feet  depth  was  found  on  it  at  low  water.  The  channel  was  buoyed  by  the  party  with  the  old  buoys, 
which  had  been  removed  and  hidden  by  the  enemy.  ^ 

Mr.  Boutelle,  on  the  occasion  of  a  visit  of  General  Sherman,  whom  he  accompanied  to  Jacksonville^ 
found  thirteen  buoys  and  a  lot  of  mooring  chain  which  had  been  provided  by  the  Light-house  Board.  The 
property  was  brought  away  and  put  to  its  proper  use  on  other  parts  of  the  coast  of  this  section. 

In  all  of  the  nine  harbors  examined  this  year  by  Assistant  Boutelle,  the  triangulation  done  was  merely 
auxiliary  to  the  plane-table  surveys  and  hydrography,  and  was  effected  by  restoring  the  station  points  which 
had  been  used  in  the  regular  progress  of  the  Coast  Survey.  Without  such  data  the  buoys  set  in  po&ition, 
fifty-four  in  all,  could  not  have  been  properly  marked  on  the  charts. 

I  give,  in  conclusion,  a  summary  of  statistics  from  the  field-books  of  the  topographical  parties,  and  from 
the  journals  of  the  hydrographic  parties  : 


TOPOGRAPHY. 

Shore-line  surveyed .  lOOj  miles. 

Outline  of  marsh .  76  “ 

Roads  and  causeways .  102  “ 

Fortifications .  14 

HYDROGRAPHY.  * 

Miles  run  in  sounding .  803 

Angles  measured .  9,  038 

Number  of  soundings .  62.  247 


It  has  been  stated  already,  in  the  notice  of  work  done  at  Stono  inlet,  that  the  steamer  Bibb  and  schooners 
Arago  and  Caswell  retunied  to  New  York  in  July.  The  party  in  these  three  vessels  had  been  nine  months 
uninterruptedly  employed  in  their  eeveral  spheres  of  duty. 

SECTION  VI. 

FROM  ST.  MARY’S  RIVER  TO  ST.  JOSEPH’S  BAY,  (SOUTH,)  INCLUDING  THE  EASTERN  AND  PART  OF  THE 
WESTERN  COAST  OF  FLORIDA,  WITH  THE  REEFS  AND  KEYS  — (Sketch  F,  No.  32. 

The  only  party  available  for  continuing  the  survey  of  this  section  was  prepared  to  co-operate  by  recon¬ 
naissances,  or  hydrographic  duty,  in  any  military  or  naval  service  which  might  be  deemed  expedient  by  the 
commanders  of  the  department  of  Florida.  None  of  the  harbors  of  the  peninsula  below  St.  Augustine  and 
Cedar  Keys  having  been  occupied  by  the  forces  of  the  government  during  the  working  season,  the  party  took 
up  and  continued  the  hydrography  of  the  Florida  reef  This  important  work  will  be  completed  by  a  party 
which  is  now  preparing  to  return  to  the  section. 
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The  magnetic  observations  have  been  continued  at  Key  West. 

Office-work. — The  drawing  and  engraving  of  the  chart  of  St.  Augustine  harbor,  and  the  engraving  of 
St.  Mary  ^8  river  and  Femandina  harbor,  have  been  completed.  Progress  has  been  made  in  the  drawing  and 
engraving  of  general  coast  chart  No.  X,  Florida  reef,  from  Key  Biscay ne  to  Marquesas  keys,  and  coast  chart 
No.  71,  Newfound-harbor  key  to  Boca  Grande ;  the  engraving  of  coast  chart  No.  70,  Garden  Key  to  Lower 
Matacumbe,  has  been  commenced ;  and  the  annual  additions  to  the  progress  sketches  of  the  section  have  been 
made.  A  preliminary  chart  of  the  vicinity  of  the  Tortugas,  Fla.,  has  been  lithographed. 

Hydrography  of  the  Florid^a  Ref — Being  advised  by  General  Brannan  that  in  the  spring  of  the  present 
year  such  arrangements  would  be  in  progress  in  his  department  as  might  render  it  desirable  that  Coast  Survey 
parties  should  be  detailed  for  work  on  the  coast  of  Florida,  instructions  were  issued  in  April,  in  accordance 
with  which  Assistant  George  Davidson  organized  a  party  in  the  surveying  steamer  Vixen  and  schooner 
James  Hall.  As  in  other  cases,  on  the  coast  below  Cape  Henlopen,  he  was  directed  to  co-operate,  as  far  as 
possible,  with  any  military  operations  that  might  be  devised.  To  that  end  the  Vixen  was  furnished  with  two 
Parrott  guns,  and  was  well  provided  with  other  means  for  making  or  resisting  attack.  Some  delay  occurred 
in  fitting  out  the  Vixen,  the  call,  at  that  time,  for  iron-clad  gunboats  having  pre-engaged  all  the  suitable 
mechanics.  The  vessel  did  not  reach  Key  West  until  the  14th  of  May,  having  touched  at  Port  Royal  to 
deliver  despatches  from  the  blockading  squadron  off  Charleston  and  to  take  in  coal.  Admiral  DuPont,  at 
Port  Royal,  promptly  ordered  such  facilities  as  furthered  the  wishes  of  Assistant  Davidson  to  be  at  his  des¬ 
tination. 

Upon  consulting  with  General  Brannan,  at  Key  West,  it  was  found  that  operations  by  the  land  forces 
were  not  contemplated.  The  bays  on  the  western  coast  of  Florida,  moreover,  were  all  in  possession  of  the 
enemy,  so  that  the  unfinished  work  could  not  be  profitably  taken  up. 

In  accordance  with  the  discretionary  instructions  which  had  been  given,  Assistant  Davidson  transferred 
his  party  to  the  Florida  reef,  on  which  a  stretch  of  twenty-five  miles  remained  to  be  sounded  in  order  to  com¬ 
plete  the  chart.  The  parties  of  Assistant  G.  A.  Fairfield  and  Sub- Assistant  C.  T.  lardella  being  under  his 
general  direction  were  likewise  moved  to  that  locality  in  the  schooner  James  Hall,  and  signals  were  erected 
for  the  prosecution  of  the  outside  hydrography.  The  weather  proved  unfavorable,  being  marked  by  exces¬ 
sive  rains  and  heavy  squalls.  Attempts  were  made  to  work  by  the  boats,  but  these  being  frustrated  the 
sounding-lines  were  mostly  run  by  the  steamer.  The  area  sounded  out  embraces  Alligator,  Crocker,  Conch, 
and  Pickle  reefs,  (See  Sketch  No.  32,)  and  leaves  a  gap  of  but  a  few  miles  in  the  outside  hydrography  of  the 
reef.  Soundings  were  carried  seaward  to  the  depth  of  forty  fathoms.  While  the  work  was  going  on  the 
positions  of  the  steamer  and  most  of  those  of  the  boats  were  determined  by  two  theodolites  from  long  bases. 


The  statistics  of  this  work  are  as  follows  : 

Hydrographic  signals  erected .  10 

Miles  run  in  sounding . *  422 

Angles  mq^sured .  1, 119 

Number  of  soundings . f .  15,965 

Area  sounded  out,  (square  miles) .  70 


A  tidal  station  was  occupied’on  Indian  Key,  at  which  nearly  a  thousand  observations  were  recorded  in  the 
space  of  twenty-six  days.  The  zero  of  the  tide-staff  was  referred  to  the  bench-mark  previously  used,  and 
which  was  more  distinctly  marked  by  Mr.  Davidson.  He  also  reported  on  the  condition  of  the  lettered  bea¬ 
cons  on  the  Florida  reef,  some  of  which  had  been  displaced.  In  the  interest  of  navigation,  the  following 
remark  occui's  in  his  report :  “  As  seen  from  seaward,  Indian  Key  is  so  well  and  so  peculiarly  marked  by  the 
houses  and  cocoa  trees  that  a  sketch  of  it  was  taken  fr’om  the  edge  of  the  Giilf  Stream,  on  the  line  of  best 
water  for  crossing  the  reef  to  the  anchorage  in  soft  bottom  about  six  hundred  yards  off  the  key,  and  also  to 
give  Alligator  reef  on  the  starboard  hand  a  good  berth.'*  This  sketch  will  be  engraved  for  the  finished  chart 
of  the  Florida  reef. 

Sub- Assistant  C.  Fendall  was  attached  to  the  party  of  Assistant  Davidson.  Messrs.  A.  T.  Mosman,  L.  L. 
Nicholson,  and  A.  R.  Fauntleroy  8er\'ed  as  aids.  Assistant  Fairfield  and  Sub- Assistant  lardella  heartily 
co-operated  in  prosecuting  the  hydrography. 

During  a  heavy  blow  on  the  4th  of  June  the  schooner  Hall  dragged  her  anchors  and  was  driven  on  the 
coral  rocks  of  Indian  Key.  After  three  days  of  severe  labor  she  was  hauled  off  by  the  steamer  Vixen.  As¬ 
sistant  Davidson  acknowledges  the  valuable  assistance  of  Acting  Master  Wm.  Richardson,  U.  S.  N.,  in  his 
efforts  to  get  the  vessel  off. 


Digitized  by  v^ooQle 


54 


REPORT  OF  THE  SUPERINTENDENT  OF 


Late  in  June  the  two  vessels  repaired  to  Key  West,  where  the  needful  facilities  for  coaling  and  watering 
had  been  on  different  occasions  supplied  by  General  Brannan.  The  season  for  active  operations  in  this  sec¬ 
tion  being  past,  both  parties  returned  to  New  York.  Assistant  Davidson  reported  to  me  personally  at  Wash¬ 
ington,  and  then  took  up  the  reduction  of  the  season's  work.  The  other  members  of  the  parties  have,  since 
the  middle  of  July,  been  employed  at  various  localities  in  Sections  I  and  II. 

The  steamer  Vixen,  with  her  armament,  was  transferred  to  the  Navy  Department  on  the  12th  of  July. 
At  the  end  of  October  she  was  returned  to  the  Coast  Survey,  and  is  now  fitting  out  for  the  completion  of  the 
hydrography  outside  of  the  Florida  reef. 

Magnetic  Observations. — Sub- Assistant  J.  G.  Oltmanns  remained  in  charge  of  the  magnetic  instruments 
at  Key  West  until  near  the  end  of  March  of  the  present  year,  when  he  was  detailed  for  duty  near  the  mouths 
of  the  Mississippi,  of  which  notice  will  be  taken  in  a  succeeding  chapter.  The  regular  photographic  and  differ¬ 
ential  observations  were  continued  by  Sub- Assistant  F.  F.  Nes,  aided  by  Mr.  G.  F.  Ferguson,  until  May, 
when  Mr.  Samuel  Walker  was  left  in  charge,  and  Sub-Assi  tant  Nes  assigned  to  duty  in  Section  II. 

In  May  of  the  present  year  magnetometer  No.  6  was  sent  to  replace  the  instrument  which  was  stolen  from 
the  temporary  observatory  at  Key  West  in  the  midst  of  the  public  troubles,  and  which  has  not  yet  been  traced. 

The  records  from  Key  West  have  been  regularly  received  from  Mr.  Walker  since  April. 

Tidal  Observations. — The  series  of  observations  which  had  been  conducted  at  Fort  Clinch  was  stopped 
soon  after  the  breaking  out  of  the  present  war,  as  stated  in  my  last  annual  report. 

After  the  port  of  Femandina  had  been  regained  to  the  authority  of  the  government,  steps  were  taken 
for  the  recovery  of  the  self-registering  tide-gauge,  but  so  far  without  success.  According  to  the  most  direct 
information  yet  obtained  the  instruments  were  destroyed  at  an  early  date  in  the  war. 

SECTION  VII. 

FROM  ST.  JOSEPH’S  BAY  (NEAR  TAMPA)  TO  MOBILE  BAY,  INCLUDING  PART  OF  THE  WESTERN  COAST  OF 

FLORIDA,  AND  THE  COAST  OF  ALABAMA. 

Of  the  most  important  harbor  in  this  section  (Pensacola)  the  survey  is  nearly  complete,  and  the  chart 
published  several  years  ago  is  sufficient  to  meet  all  the  present  requirements  of  the  naval  and  transport  service. 
The  work  yet  needed  is  chiefly  in  the  upper  part  of  the  dependencies  of  the  bay,  in  localities  now  held  by 
the  enemy. 

My  regret  that  no  party  was  available  for  continuing  the  survey  of  the  western  side  of  the-  Florida 
peninsula  is  lessened  by  the  consideration  that  none  of  the  unsurveyed  parts  have  been  occupied  by  the 
government  forces.  For  the  ports  visited  by  our  blockading  vessels,  the  preliminary  charts  have  sufficed. 
Those  already  published  give  the  soundings  in  Waccasassa  bay,  in  Cedar  Keys  harbor,  Ocilla  river  entrance, 
St.  Mark's  harbor,  the  passes  of  St.  George's  sound,  Apalachicola  bay  and  harbor,  and  St.  Andrew's  bay.  The 
hydrography  most  pressing,  and  for  which  preparation  has  been  made  by  preliminary  work,  is  that  of  St, 
Joseph's  bay  at  the  lower  end  of  the  section,  (near  Tampa,)  and  the  coast  soundings  northward  from  it  in 
the  approaches  to  Bayport,  Chassahowitzka  bay,  Homosassa  bay.  Crystal  bay,  and  We-thlocco-chee  bay. 
These  include  St.  Martin's  reef.  The  party  last  employed  in  St.  George's  sound,  and  which,  but  for  the 
outbreak  of  the  rebellion,  would  have  completed  hydiography  for  the  full  chart  by  soundings  from  Royal 
Bluff  westward  to  Apalachicola  entrance,  has  been  constantly  on  duty  afloat  near  the  seat  of  war  in  Virginia 
and  North  Carolina.  Of  other  hydrographic  work  which  might  be  taken  up,  if  means  and  the  requisite 
parties  were  available,  may  be  mentioned  that  to  the  eastward  of,  and  between  St.  George's  sound  and  St. 
Mark's  harbor,  and  that  of  St.  Joseph's  bay  near  Cape  San  Bias.  The  triangulation  which  was  commenced 
in  the  working  season  of  1860-'61  for  the  survey  of  the  latter,  and  the  completed  topography  of  the  first 
named  locality,  furnish  ample  preliminaries  for  the  soundings 

The  double  party  which  has  usually  divided  its  field-work  between  tliis  section  and  Section  VIII^ 
passed  the  entire  season  in  active  service  at  the  delta  of  the  Mississippi,  of  which  further  mention  will  be 
made  in  the  next  chapter.  Besides  this  and  the  single  hydrographic  party  alluded  to,  the  only  assistant  here¬ 
tofore  connected  with  the  section,  and  who  has  usually  worked  on  the  western  coast  of  Florida  in  winter  and 
spring,  has  been  employed  in  Section  I. 

Though  all  due  interest  has  been  shown  by  the  blockading  officers  to  whom  the  inventories  were  referred, 
none  of  the  property  of  the  survey  which  was  forcibly  taken  by  rebel  citizens  from  the  custody  of  the  topo¬ 
graphical  party  while  working  last  year  near  Bayport,  as  stated  in  my  report  for  1861,  has  yet  been  recovered. 
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It  is  supposed  that  the  tide-gauge  which  had  been  in  use  at  several  stations  near  Pensacola,  and  finally 
stored  at  Warrington,  was  destroyed  by  the  burning  of  the  navy  yard. 

Office-work. — A  sheet  showing  the  entrance  to  Santa  Rosa  bay,  and  a  general  chart  of  the  northeastern 
part  of  the  Gulf  of  Mexico,  in  two  sheets,  have  been  drawn  and  lithographed  for  the  use  of  the  blockading 
squadron.  Copies  of  these  and  of  the  charts  refeiTed  to  in  the  notice  of  the  field-work  of  the  section  have 
been  largely  supplied  for  the  Gulf  squadron  and  for  the  transport  service.  The  engraving  of  the  chart  of 
Escambia  and  Santa  Maria  de  Galvez  bays,  Fla.,  has  been  completed. 

SECTION  VIII. 

FROM  MOBILE  BAY  TO  VERMILION  BAY,  INCLUDING  THE  COAST  OF  MISSISSIPPI  AND  PART  OF  THE  COAST 

OF  LOUISIANA. — (Skbtch  H,  No.  35.) 

The  issue  of  the  labors  of  the  party  sent  to  this  section  shows  in  a  strong  light  the  soundness  of  the 
policy  which  provided  means  for  their  supply.  The  steamer  which  had  been  used  for  the  hydrographic  work 
was  lost  at  sea  in  1860,  and  had  not  been  replace  i  when  the  war  broke  out,  though  I  have  requested  an 
appropriation  for  the  purpose.  Neither  of  the  few  vessels  left  to  us  by  the  emergency  of  the  spring  of  1861, 
capable  of  standing  a  long  sea  voyage,  was  available  for  the  accommodation  of  the  party.  The  difficulty  thus 
presented  was  overcome  by  the  liberality  of  the  Hon.  Secretary  of  the  Navy,  to  which  further  allusion  will 
be  made  in  the  detailed  notice  of  the  work  done. 

Office-work. — The  engraving  of  coast  chart  No.  93,  Lakes  Borgne  and  Pontchartrain,  has  been  com¬ 
menced.  Additions  have  been  made  on  coast  chart  No.  92,  western  part  of  Mississippi  sound,  and  to  the 
progress  sketch  of  the  section  ;  and  a  hydrographic  sketch  of  the  southwest  pass  of  the  Mississippi  has  been 
lithographed.  Drawings  and  photographs  have  also  been  made  of  the  approaches  to  Forts  St.  Philip  and 
Jackson,  below  New  Orleans,  and  of  a  survey  of  Fort  Jackson  after  the  bombardment. 

Coa<t  Survey  op^  rations  between  Mobile  bar  and  New  Orleans. — Upon  the  application  of  Commodore 
(now  Rear  Admiral)  D.  G.  Farragut,  U.  S.  N.,  Sub-Assistsnt  R.  E.  Halter  was  detailed  as  topographical 
assistant  to  accompany  him  in  the  flag-ship  Hartford.  Subsequently  a  complete  topographical  and  hydro- 
graphical  party  was  organized  to  accompany  the  western  gulf  blockading  squadron  of  Admiral  Farragut,  and 
to  be  especially  attached  to  the  mortar  fleet  of  Commodore  (now  Rear  Admiral)  David  D.  Porter,  U.  S.  N. 
Assistant  F.  H.  Gerdes  was  placed  in  charge  of  this  party,  his  personal  knowledge  of  the  Gulf  coast,  its 
harbors,  inlets,  and  anchorages  being  extensive  and  precise,  from  a  service  of  many  years  in  this  quarter. 
Sub- Assistant  J.  G.  Oltmanns  and  Mr.  T.  C.  Bowie  were  attached  to  this  party,  and  some  time  after  Sub- 
Assistant  Halter  also  joined  it.  Mr.  Oltmanns  and  Mr.  Halter  had  both  served  for  several  years  with  Mr. 
Gerdes  on  the  Gulf  coast. 

In  a  ready  spirit  of  co-operation  in  the  government  service,  the  Commissioner  of  the  Northwestern 
Boundary  Survey,  Archibald  Campbell,  esq.,  placed  at  my  disposal  for  the  same  duty,  the  services  of  Mr. 
Joseph  S.  Harris,  who  had  previously  been  attached  to  a  Coast  Survey  party  in  this  section,  and  who  was 
also  well  acquainted  with  the  localities  in  which  the  squadron  was  to  operate.  His  intelligence  and  character¬ 
istic  energy  fully  met  the  expectations  which  I  had  formed  in  organizing  the  party. 

Sub  Assistant  Halter  preceded  the  other  members  assigned  to  this  section,  having  in  accordance  with 
my  instructions  reported  to  Commodore  Farragut  on  the  17th  of  January  at  Philadelphia.  He  reached  Ship 
island  in  the  flag-ship  Hai'tford,  and,  under  the  orders  of  the  commodore,  a  few  days  after  took  up  the  sound, 
iug  and  buoying  of  the  channel  of  the  southwest  pass  of  the  Mississippi.  For  this  service,  which  was 
completed  on  the  11th  of  March,  the  schooner  Wilder  was  detailed  for  his  use,  by  the  flag-officer,  with  a 
working  crew.  On  the  14th  Mr.  Halter  piloted  the  sloop-of-war  Brooklyn  over  the  bar,  and  on  the  16th  took 
in  the  flag-ship.  Other  vessels  of  the  squadron  intended  for  the  reduction  of  New  Orleans  were  furnished 
with  sailing  directions  for  entering  the  Mississippi  by  the  Southwest  Pass. 

At  the  end  of  March  the  party  in  the  Wilder,  which  was  then  provided  with  a  twelve-pound  gun  and  a 
well-armed  crew,  made  a  reconnaissance  to  the  rear  of  Fort  St.  Philip,  the  object  of  the  commodore  being 
to  ascertain  the  depth  that  could  be  carried  towards  Raccoon  Point.  It  was  found  that  the  water  approach 
to  the  fort  aflbrded  only  seven  feet  in  depth  at  a  distance  of  rather  more  than  three  miles. 

Sub-Assistant  Halter  returned  to  the  head  of  the  passes  on  the  5th  of  April,  and  retransferred  the 
Wilder  to  the  naval  authorities.  When  not  employed  in  surveying  or  reconnaissance,  the  schooner  had 
served  as  a  tender  to  the  larger  vessels  of  the  fleet,  and  in  that  way  had  rendered  much  general  service  while 
in  charge  of  Mr.  Halter.  On  the  10th  he  reported  to  Assistant  Gerdes,  who  had  arrived  in  the  Mississippi 
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a  short  time  before,  by  way  of  Ship  Island,  in  one  of  the  naval  transports.  Sub- Assistant  Oltmanns  reached 
the  Section  in  the  same  vessel,  from  Key  West,  where  he  had  been  employed  on  other  duty,  to  which  I 
have  referred  under  the  head  of  Section  VI.  Both  had  rendered  assistance  in  passing  vessels  of  the  squadron 
over  the  bar  of  the  Southwest  Pass,  as  Mr.  Halter  had  done  in  the  case  of  the  flag-ship  and  others. 

For  the  use  of  the  Coast  Survey  party,  when  it  was  organized  in  February,  the  honorable  Secretary  of 
the  Navy  temporarily  transferred  to  the  Treasury  Department  the  steamer  Uncas,  with  a  suitable  armament. 
That  vessel  left  New  York  on  the  27th  of  February,  in  charge  of  Mr.  Harris,  but  stormy  weather  on  the 
run  to  Hampton  Roads  showed  clearly  that  she  could  not  make  the  passage  to  the  Delta  without  extensive 
repairs.  With  as  little  delay  as  possible,  the  steamer  Sachem,  of  the  same  class,  was  there  substituted  by 
the  Navy  Department,  and,  in  charge  of  Mr.  Harris,  after  a  tedious  passage,  reached  the  mouth  of  the  Mis¬ 
sissippi  on  the  10th  of  April,  where  she  was  joined  by  Assistant  Gerdes  and  the  other  members  of  his  party. 
By  previous  arrangement  with  the  flag-oflScer  their  services  were  placed  at  the  disposal  of  Commander  D.  D- 
Porter,  who  waa  then  about  moving  with  the  bomb  flotilla  of  the  squadron  to  attack  Fort  Jackson 

,In  the  season  previous  to  the  breaking  out  of  the  rebellion,  the  triangulation  of  the  Mississippi  delta  had 
been  extended  up  to  the  vicinity  of  the  lower  defences  of  the  river.  The  points  then  determined,  and  the  com¬ 
puted  distances  between  them,  gave  the  means  for  assigning  exact  distances  from  either  of  the  forts,  by  the  aid 
of  some  additional  observations.  Mr.  Gerdes  took  up  this  work  on  the  12th.  Next  day  all  the  members  of  the 
party  were  employed  in  it,  and  by  the  morning  of  the  18th,  when  the  mortar  vessels,  twenty-one  in  number, 
were  in  position,  the  exact  distance  of  each  of  them  from  Fort  Jackson,  and  the  precise  direction,  had  been 
made  known  to  the  oflScers  in  charge.  This  hazardoxis  and  difficult  service,  the  river  being  at  that  time  over 
its  banks,  was  mainly  performed  by  Mr.  Hari-is  and  Sub- Assistant  Oltmanns,  aided  by  Mr.  Bowie.  While 
measuring  with  the  theodolite,  Mr.  Oltmanns  was,  in  one  instance,  fired  on  by  riflemen  from  the  bushes  on 
the  river  bank,  but,  though  at  short  range,  only  the  oars  of  his  boat  were  struck.  In  nearing  the  forts,  on 
the  last  day  employed  in  making  observations,  the  party  of  Mr.  Harris  came  under  the  fire  of  the  enemy’s 
gunboats,  but  no  casualty  occurred,  though  the  distance  was  inconsiderable. 

The  bombardment  of  Fort  Jackson  opened  immediately  after  the  completion  of  the  measurement  of 
distances  to  the  several  positions  occupied  by  the  mortar  vessels.  For  the  next  three  days  Messrs.  Harris 
and  Oltmanns  remained  with  the  flotilla,  and  when,  from  various  causes,  any  of  the  vessels  had  to  shift  their 
berth,  the  distances  to  other  positions  were  computed  for  them  anew.  The  rest  of  the  party  were  meanwhile 
engaged  in  furnishing  manuscript  charts  of  the  Mississippi  in  the  neighborhood  of  the  defences,  for  the  use 
of  the  fleet,  the  regular  hydrography  of  the  river  not  having  extended,  previously,  above  the  passes. 

At  the  request  of  Commodore  Porter,  the  Sachem  dropped  down  the  river  on  the  22d,  to  await  the 
return  of  a  detachment  which  he  had  sent  to  reconnoitre  in  the  rear  of  Fort  Jackson.  Mr.  Oltmanns,  having 
charge  of  the  vessel,  then  completed  an  examination  which  had  been  commenced  the  day  before  by  Mr. 
Harris,  Mr.  Halter,  and  himself,  of  the  channels  which  start  near  Fort  Jackson  and  connect  the  Mississippi 
with  the  Gulf.  Next  day  the  Sachem  took  the  wounded  men  of  Commodore  Fai-ragut’s  fleet  to  the  hospital 
at  Pilot  Town. 

On  the  24th  of  April  Assistant  Gerdes  accompanied  Major  General  Butler  into  the  waters  north  of  Fort 
St.  Philip,  and  piloted  his  boats  to  the  quarantine  ground  on  the  east  bank  of  the  Mississippi,  the  intention 
of  the  general  being  to  turn  the  forts,  which  had  not,  at  that  date,  surrendered.  Sub-Assistant  Halter  piloted 
the  army  transports  to  the  anchorage  nearest  to  the  intended’  landing  place,  and  marked  thp  way  for  boats  to 
pass  up  into  the  quarantine  bayou.  In  performing  this  duty  his  party  necessarily  came  within  range  of  the 
guns  of  Fort  St.  Philip,  but  received  no  injury.  Several  days  after,  when  the  Sachem  reached  the  anchorage 
of  the  army  transports,  soundings  to  the  northward  of  the  fort  were  begun,  to  ascertain  whether  the  light- 
draught  vessels  could  approach  near  enough  to  attack  from  that  side,  but  the  surrender  of  all  the  defences  of 
the  Mississippi,  on  the  afternoon  of  the  28th,  made  it  unnecessary  to  continue  the  operations.  The  party 
therefore  rejoined  the  flotilla  of  Commodore  Porter  in  the  vicinity  of  Fort  Jackson.  As  a  matter  of  interest 
a  map  was  made,  at  his  request,  by  Mr.  Harris,  to  show  the  condition  of  the  fort  at  the  time  of  surrender, 
with  marks  corresponding  in  position  to  the  places  in  which  solid  shot  and  shells  had  struck  during  the  bom¬ 
bardment  ;  the  parts  burnt,  and  the  portion  of  the  site  overflowed  b}'  the  effect  of  shot  on  the  levee,  that, 
until  so  damaged,  had  always  kept  out  the  water  of  the  river  at  its  highest  level.  A  reduction  of  the  drawing 
here  referred  to  appeared  in  a  printed  report  from  the  Navy  Department  to  Congress  in  June  last. 

Sub- Assistant  Halter  was  detached  from  the  party  on  the  30th  of  April,  and  soon  after  reporting  at  the 
office  in  Washington  was  assigned  to  field  duty  in  my  party  in  Section  I. 

On  the  6th  of  May  the  party  in  the  Sachem  accompanied  the  bomb  flotilla  to  Mobile  entrance,  and  on 
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tlie  following  morning  bnoyed  the  bar,  so  that  vessels  might  pass  Sand  Island  light.  The  purpose  being 
merely  a  reconnaissance  of  the  defences  at  the  entrance  of  Mobile  bay,  the  steamer  returned  with  the  fleet, 
on  the  9th,  to  the  anchorage  at  Ship  Island. 

The  assistants  on  board  of  the  Sachem  being  well  acquainted  with  all  the  waters  in  ihe  vicinity  of  New 
Orleans,  that  vessel  was  taken  to  pilot  the  steamers  Westfield,  Clifton,  and  Jackson  on  an  expedition  intended 
for  Lakes  Borgne  and  Pontchartrain  on  the  13th ;  but  finding  at  Madisonville  that  Lieutenant  Commander 
Read,  with  the  gunboat  New  London,  had  been  looking  after  the  vessels  of  the  enemy  in  that  quarter,  Lieu¬ 
tenant  Commander  Renshaw,  senior  naval  officer  of  the  expedition,  decided  to  return  and  make  an  examina¬ 
tion  of  the  same  kind  in  Pearl  river.  This  was  done  on  the  15th.  At  a  point  about  fifteen  miles  above  the 
mouth,  the  river  being  there  so  narrow  and  crooked  that  the  larger  vessels  could  not  pass  the  bends.  Lieutenant 
Commandei-s  Renshaw  and  Baldwin  came  on  board  the  Sachem,  and  that  vessel  proceeded  alone  towards 
Gainesville,  where  it  was  supposed  that  a  small  armed  vessel  of  the  enemy  was  lying.  With  great  labor  the 
Sachem  was  warped  around  the  sharp  turns  of  the  stream  and  taken  up  as  far  as  the  town  site  of  Napoleon. 
The  breadth  there  and  at  some  places  below  was  barely  equal  to  the  length  of  the  vessel.  Suddenly  a  vol. 
ley  of  musketry  was  fired  on  her  from  the  wooded  shore,  and  that,  though  instantly  retiumed,  was  followed 
by  a  second  volley.  Sub- Assistant  Oltmanns,  executive  officer  of  the  Sachem,  being  at  that  moment  in  an 
exposed  position,  was  severely  wounded  by  a  bullet  which  pierced  his  right  breast.  With  this  exception,  all 
the  officers  on  board,  and  the  crew,  were  uninjured,  though  nearly  twenty  shots  had  struck  the  vessel.  To 
disperse  the  enemy  the  Sachem  fired  round  shot  and  grape  into  the  woods,  and  was  not  further  molested* 
Where  this  occurred  the  river  was  not  over  fifty  yards  wide,  and  the  bushes  were  so  thick  on  both  banks  that 
the  enemy  coulfi  not  be  seen.  Lieutenant  Commander  Renshaw  deeming  it  unadvisable  to  proceed  further 
up,  the  steamer  was  swung  around  with  difficulty  and  passed  down  the  stream.  After  receiving  surgical 
treatment,  Mr.  Oltmanns  was  sent  to  New  York.  He  recovered  in  part  fi'om  his  hurt,  and  has  since  been  en¬ 
gaged  in  field  duty  in  Section  III,  but  is  still  sufiering  from  the  effect  of  the  wound. 

Mr.  Gerdes  had  meanwhile  collected  the  buoys  belonging  to  the  Delta,  all  of  which  had  been  taken  up  and 
secreted  by  the  insurgents,  and  had  towed  them  to  the  Southwest  Pass.  After  making  the  requisite  soundings^ 
six  buoys  were  set  in  place  in  the  channel.  A  thorough  hydrographic  reconnaissance  of  the  bar  "was  made, 
and  materials  collected  for  the  issue  of  a  chart  of  the  pass.  This  work  occupied  the  party  in  the  Sachem 
until  the  7th  of  June,  when  the  vessel  was  ordered  to  accompany  the  flotilla  to  Vicksburg.  The  health  of 
Mr.  Gerdes  having  declined,  he  was  obliged  to  give  up  the  charge  of  the  party  after  it  had  reached  New 
Orleans.  Mr.  Harris  again  took  command  of  the  steamer,  but  at  his  request  Commander  Porter  detailed 
Acting  Master  E.  C.  Merriman  as  executive  officer,  the  sailing-master  and  the  first  mate  of  the  Sachem  being 
both  sick.  Mr.  Harris  started  up  the  Mississippi  on  the  13th  of  June,  but  near  Baton  Rouge  the  machinery 
of  the  propeller  was  disabled  by  a  snag,  and  the  party  returned  to  New  Orleans.  The  Sachem  was  there 
transferred  to  Commodore  Farragut,  to  be  put  in  order  for  naval  service,  which  he  then  had  in  view  west  of 
the  Mississippi. 

The  work  for  which  he  had  been  assigned  to  the  western  gulf  blockading  squadron  having  been  completed. 
Assistant  Gerdes  left  New  Orleans  on  the  18th  of  June  and  reported  at  the  office  in  Washington. 

Mr.  Harris  sailed  for  the  north  on  the  10th  of  July,  and  after  discharging  his  party  resumed  his  duties 
in  the  office  of  the  Northwestern  Boundary  Survey. 

Mr.  Gerdes  has,  since  his  return  from  this  section,  completed  a  hydrographic  survey,  to  which  reference 
has  been  made  under  the  head  of  Section  I.  He  is  now  making  arrangements  to  resume  work  on  the  Mis¬ 
sissippi  in  connexion  with  Admiral  Porter.  Mr.  J.  W.  Donn,  who  has  performed  much  duty  in  plane-table 
and  ordinary  reconnaissance  in  aid  of  the  military  operations  in  Section  III,  has  been  assigned  to  service  with 
the  same  expedition. 

Military  surveys  in  the  vicinity  of  St,  Louis*  Mo, — This  service  was  performed  at  the  request  of  Colonel 
R.  D.  Cutts,  of  the  staff  of  Major  General  Halleck,  whose  headquarters  during  the  winter  of  1861-’62  were 
at  St.  Louis. 

Sub- Assistant  John  Meehan  commenced  work  on  the  15th  of  January,  taking  the  northwest  quarter  of  the 
city  suburbs,  aud  surveyed  the  ground  to  a  range  of  rather  more  than  three  miles  in  front  of  the  five  forts 
which  had  been  erected  there.  The  forts  are  included  on  the  plane-table  sheets,  and  also  the  auxiliary  lines 
of  defence.  The  contour  of  the  ground  is  represented  in  his  survey  by  curves  of  twenty  feet  elevation, 
showing,  amongst  others,  one  height  of  a  hundred  and  sixty-five  feet.  These  curves  were  run  carefully  with 
the  military  water  level.  Colonel  Thom,  of  the  topographical  engineers,  supplied  the  initial  altitudes,  which 
facilitated  the  execution  of  the  detailed  topography, 
c.  s.  8. 
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Mr.  Meehan  closed  work  on  the  5th  of  April,  and  after  inking  his  plane-table  sheet  and  turning  it  in  at  the 
office,  was  assigned  to  field  duty  in  Section  II,  of  which  mention  has  already  been  made.  His  sheet  of  the 
military  defences  of  St.  Louis  shows  an  area  of  about  fifteen  square  miles. 

Assistant  R.  M.  Bache  commenced  work  in  the  southern  suburbs  on  the  12th  of  March,  and  continued  the 
survey  to  Carondelet,  joining  at  Chouteau  avenue  with  the  work  of  Sub- Assistant  Meehan.  He  is  still  en¬ 
gaged  in  the  contouring  of  the  ground,  which  will  probably  occupy  his  party  imtil  the  end  of  December, 
Four  miles  of  the  river  shore  are  shown  on  the  sheet,  as  well  as  the  details  of  ground  three  miles  back  from 
the  shore.  These  include  the  sites  and  surroundings  of  five  forts,  and  all  the  particulars  of  surface  that 
could  be  needed  in  the  arrangement  of  military  operations. 

The  map  of  Assistant  Bache  represents  ninety -nine  miles  of  road  and  twenty-eight  miles  of  the  courses 
of  creeks  and  other  water-line  within  an  area  of  fourteen  square  miles. 

Tidal  Observations, — The  self-registering  tide-gauge  left  by  Mr.  P.  H.  Donegan  at  the  office  of  the 
British  consul,  in  New  Orleans,  after  the  observer’s  release  from  captivity,  the  particulars  of  which  were 
stated  in  my  previous  report,  was  recovered  after  tbe  capture  of  that  city,  and  together  with  the  other  instru¬ 
ments  used  by  Mr.  Donegan  has  been  returned  to  the  Coast  Survey  Office. 

The  observations  taken  at  Isle  Derniere  (Last  island,)  in  April  and  May,  1861,  were  received  from  New 
Orleans  through  the  post  office  in  June  of  this  year,  but  without  explanation.  Since  the  breaking  out  of  the 
present  war  nothing  has  been  aacertained  either  in  reference  to  the  observer  or  the  instruments  which  he  had 
in  charge. 

SECTION  IX. 

FROM  VERMILION  BAY  TO  THE  RIO  GRANDE  BOUNDARY,  INCLUDING  PART  OF  THE  COAST  OF  LOUISIANA 

AND  THE  COAST  OF  TEXAS. 

The  death  of  Sub-Assistant  Wyllys  S.  Gilbert,  in  January  of  the  present  year,  of  which  notice  has 
been  taken,  under  the  head  of  Obituaries,  in  the  introductory  part  of  this  report,  has  left  the  charge  vacant 
of  the  only  party  that  worked  in  this  section  during  the  season  of  1860-61,  under  a  dvilian.  The  only 
other  party  available  during  that  year  was  in  charge  of  Captain  George  Bell,  U.  S.  A.,  who  was  detached 
from  the  survey  in  April,  1861.  Mr.  Charles  Hosmer,  who  assisted  Mr.  Gilbert  on  the  coast  of  Texas,  has 
been  constantly  employed  during  the  present  year  in  Section  III,  as  was  stated  under  that  head.  He  is  now 
preparing  for  duty  under  the  orders  of  Major  General  Banks,  and  is  specially  qualified  for  rendering  assist¬ 
ance  in  reconnaissances  or  special  surveys  by  his  local  knowledge  of  the  most  important  parts  of  the  south¬ 
western  coast,  over  which  he  has  passed  in  prosecuting  the  shore  topography  in  previous  years. 

In  addition  to  the  active  assistance,  the  expedition  has  been  ftimished  with  copies  of  the  coast  memoir 
relating  to  Texas,  and  copies  of  all  the  charts  which  have  been  issued  for  the  western  part  of  the  Gulf  of 
Mexico. 

Several  efforts  have  been  made,  but  thus  far  without  avail,  for  the  recovery  of  the  schooner  Twilight, 
which,  together  with  the  property  on  board,  in  April,  1861,  was  seized  by  the  insurgents  at  Aransas,  and  for 
the  property  supposed  to  have  been  detained  at  Corpus  Christi.  The  particulars  of  these  seizures  were  stated 
in  my  last  annual  report.  Inventories  of.  the  lost  articles  have  been  furnished  to  officers  of  the  blockading 
squadron,  whose  convictions  of  the  usefulness  of  the  survey,  and  interest  for  its  success,  were  well  known. 
Copies  of  them  have  also  been  made  for  such  contingent  use  in  regaining  the  articles  as^  the  events  of  the 
coming  winter  may  render  practicable. 

Office-work. — The  drawing  of  coast  chart  No.  108,  Matagorda  and  Lavacca  bays,  Texas,  and  of  general 
chart  No.  XYI,  Gulf  coast,  from  Galveston  bay  to  the  Rio  Grande,  has  been  continued.  Progress  has  been 
made  in  the  engraving  of  chart  No.  106,  Gulf  coast,  from  Galveston  bay  to  Oyster  bay,  Texas,  and  the 
annual  additions  to  the  progress  sketch  of  the  section  have  been  made.  A  general  chart  of  the  northwestern 
part  of  the  Gulf  of  Mexico,  on  two  sheets,  has  been  drawn  and  lithographed  for  the  use  of  the  blockading 
squadron. 

SECTION  X. 

FROM  SAN  DIEGO,  OR  THE  SOUTHERN  BOUNDARY  ON  THE  PACIFIC,  TO  THE  FORTY-SECOND  PARALLEL, 
INCLUDING  .THE  COAST  OF  CALIFORNIA.  -(Skitches  J,  Nos.  37  and  38.) 

The  surveys  made  during  the  year  in  this  section  have  developed  the  coast-line  and  hydrography  in  the 
following  named  localities : 

1.  From  Point  Duma  eastward,  triangulation  has  been  extended  to  meet  the  work  going  northward  and 
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westward  firom  San  Pedro.  The  stations  occupied  this  year  give  the  shore-line  of  Bahia  Ona,  (part  of  the 
Santa  Barbara  channel,)  and  provide  for  the  topography  of  San  Clemente  island. 

2.  Topographical  survey  of  Bodega  bay,  and,  in  connexion  with  it,  that  of  the  coast  above  and  below 
the  entrance.  The  plane-table  work  is  now  continuous  fix>m  the  Golden  Gate  northward  to  Bodega  bay, 
inclusive. 

3.  A  hydrographic  resurvey  made  in  the  lower  part  of  Karquines  strait,  and  continued  into  Mare  Island 
strait,  developing  important  changes  since  the  previous  survey,  (1856-’57.)  Changes  were  also  noticed  in 
the  hydrography  of  the  eastern  part  of  San  Pablo  bay,  Cal. 

4.  Bodega  bay  and  roadstead  sounded  out,  in  connexion  with  the  coast  hydrography  between  it  and 
Tomalea  entrance.  Cal. 

5.  Tidal  observations  at  San  Diego  and  San  Francisco. 

Ob  PICE- WORK. — ^The  drawing  of  Napa  creek  and  Petaluma  creek,  as  finished  charts,  and  the  engraving 
of  the  same  in  preliminary  form,  have  been  completed,  and  a  preliminary  chart  of  Tomales  bay  has  been 
drawn  and  engraved.  The  engraving  of  the  chart  of  San  Pablo  bay  is  nearly  completed,  and  progress  has 
been  made  in  the  drawing  and  engraving  of  that  of  Drake’s  bay.  The  drawing  of  the  lower  part  of  San 
Francisco  bay,  and  of  a  chart  of  the  Pacific  coast  fi*om  Point  Pinos  north  to  Bodega  Head,  has  been  commenced- 
Additions  have  been  made  to  the  progress  sketches  of  the  section,  and  to  plates  of  charts  previously  engraved. 

Triangulation  of  the  Santa  Barbara  channel  and  of  San  Clemente  island^  Cad. — This  work  was  in 
active  progress  at  the  end  of  the  last  surveying  year,  the  piirty  of  Assistant  W.  E.  Greenwell  not  having 
then  returned  to  San  Francisco.  Before  closing  for  the  season  he  erected  thirteen  signals  on  San  Clemente 
island,  intending  to  go  on  then  with  the  triangulation ;  but  his  vessel,  the  surveying  schooner  Humboldt,  was 
driven  away  by  a  southeast  gale  of  unusual  severity.  Mr.  Greenwell  sta^tes  that  no  season  since  the  autunm 
and  winter  of  1849  has  been  so  unfavorable  as  the  last  for  field  operations  on  the  lower  part  of  the  Western 
coast. 

Previous  to  disbanding  his  party  for  the  winter,  Mr.  Greenwell  set  up  a  tripod  signal  on  the  west  end 
and  another  on  the  eastern  end  of  Santa  Cruz  island,  (Sketch  No.  37.)  A  similar  one  was  erected  on 
Anacapa  island,  and  a  fourth  at  Station  San  Buenaventura,  on  the  main  shore  of  the  channel. 

With  the  opening  of  spring  the  triangulation  of  San  Clemente  island  was  resumed,  and  completed  by 
the  Ist  of  Jime.  Twenty-five  signals  were  used  in  that  work,  additional  to  the  ones  prepared  in  the  preceding 
autumn.  The  only  two.  anchorages  being  at  the  extreme  ends  of  the  island,  the  field  operations  proceeded 
from  them,  and  met  at  stations  near  the  middle.  Mr.  Greenwell  found  that  San  Clemente  island  is  twenty- 
four  miles  in  length.  Its  entire  surface  is  broken  into  gulches  or  valleys,  without  a  vestige  of  wood  or  run¬ 
ning  water.  The  signals  required  were  got  into  their  places  only  by  great  labor  and  with  much  difficulty, 
there  being  no  inhabitant  on  the  island,  nor  any  animals,  with  the  exception  of  about  one  hundred  and  fifty 
head  of  wild  sheep.  Mr.  Greenwell  states  that  the  highest  poiqt  on  the  surface  of  the  island  has  an  eleva¬ 
tion  of  about  fifteen  hundred  feet. 

During  the  summer  the  coast  triangulation  was  taken  up  at  Point  Duma,  (Sketch  No.  37,)  and  stations 
were  occupied  for  defining  seventeen  miles  of  the  shore-line  eastward,  which  constitute  the  bight  known  as 
Bahia  Ona.  This  work  was  joined  with  the  secondary  triangulation,  which  had  been  pushed  upwards  from 
San  Pedro  in  a  previous  season.  To  provide  for  field  operations  during  the  winter,  Mr.  Greenwell  readjusted 
the  main  signals,  intended  for  connecting  the  islands  with  the  coast,  and  took  his  camp  fixtures  to  Santa 
Barbara,  the  next  station  which  will  be  occupied  on  the  shore  of  the  channel.  The  schooner  Humboldt 
returned  to  San  Francisco  in  September,  field-work  for  the  autumn  having  been  discontinued  on  the  14th  of 
that  mouth. 


Assistant  Greenwell  was  aided  by  Mr.  Julius  Kincheloe,  and  makes  special  mention  of  his  readiness  and 
efficiency  in  the  performance  of  duty. 

Four  volumes,  containing  the  records  of  the  work  of  the  season,  with  computations  and  sketches,  and 
descriptions  of  signals,  have  been  received  and  deposited  in  the  office.  The  following  statistics,  reported  by 
Mr.  Greenwell,  include  also  the  work  of  last  season,  the  returns  of  which  were  not  received  in  time  for  my 
last  annual  report : 

Primary  signals  erected .  5 

Secondary  signals  erected . 1 .  58 

Stations  occupied . 42 

Signals  observed  on .  56 

Number  of  observations .  3,  268 
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The  angular  measurements  were  made  with  the  eight-inch  Gambey  theodolite,  No.  44. 

Mr.  Greenwell,  in  the  course  of  the  present  season,  again  examined  the  lagoon  at  the  mouth  of  the  Santa 
Anna  river,  the  general  character  of  which  was  described  in  my  previous  annual  report.  His  attempts  to 
pass  in  were  in  all  cases  attended  with  risk,  and  he  states  that  the  entrance,  for  any  general  purposes,  may 
be  regarded  as  impracticable. 

Topography  of  Half  Moon  bay.  Cal, — No  report  of  the  season’s  work  has  yet  been  received  from  Sub- 
Assistant  W.  M.  Johnson,  who  has  been  engaged  in  the  survey  of  the  shores  of  Half  Moon  bay,  though  it  is 
known  that  good  progress  has  been  made. 

One  of  his  plane-table  sheets  of  the  survey  of  Santa  Cruz  island  has  been  forwarded  to  the  office  by 
Mr.  Johnson,  and  three  others  of  different  localities  are  reported  to  be  nearly  complete  in  their  office  details. 

Topography  of  Bodega  hay^  Cal, — This  survey,  made  by  Assistant  A.  F.  Rodgers,  completes  the  land 
work  on  the  shores  of  Bodega  bay.  It  includes  the  topography  of  the  coast  to  the  southward  and  westward, 
and  connects  with  the  plane-table  survey  of  Tomales  bay,  which  was  made  last  year  by  the  same  party. 
Above  the  entrance  to  Tomales  bay,  (Sketch  No.  38,)  the  work  was  taken  up  early  in  December  and  carried 
on  during  the  winter  and  spring.  In  the  latter  part  of  April  the  party  commenced  the  topography  of  the 
shores  of  Bodega  bay,  and  furnished  shore-line  for  the  hydrographic  sheet  of  this  season,  the  particulars  of 
which  will  be  mentioned  presently.  The  plane-table  survey  was  extended  to  a  point  about  four  miles  north 
of  the  mouth  of  Bodega  bay,  and  from  that  point  southward  the  topography  is  continuous  to  the  Golden  Gate. 
It  has  throughout  a  breadth  of  about  a  mile  and  a  half. 

Assistant  Rodgers  was  aided  by  Mr.  David  Kerr. 

The  following  are  statistics  of  the  work,  which  was  closed  early  in  October ; 


Shore-line  surveyed .  35  miles. 

Area  of  topography,  (square  miles) .  25 


The  finished  topographical  sheet  of  Bodega  bay  is  now  at  the  office. 

Assistant  Rodgers  is  at  present  with  his  party  ou  the  shores  of  Suisun  bay.  He  will,  also,  for  tho 
time  being,  take  the  oversight  of  the  labors  of  the  hydrographic  party  now  on  board  of  the  schooner  Marcy. 

Mr.  A.  W.  Chase  has  been  assigned  to  duty  under  the  direction  of  Mr.  Rodgers. 

Hydrographic  remrveys  in  Karqninen  strait,  Mare  Island  Strait,  and  off  Point  Wilson,  San  Pablo 
bay.  Cal, — These  localities  were  examined  by  Commander  B.  F.  Sands,  U.  S.  N.,  assistant  in  the  Coast 
Survey,  soon  after  the  great  flood  of  February,  1862,  and  the  results  have  been  reposted  on  after  comparison 
with  the  soundings  made  in  1856-’57. 

In  reference  to  Karquines  strait,  between  Benicia  and  Martinez,  Commander  Sands  remarks  : 

“  The  water  on  the  three  fathom  bank,  off  the  ferry  wharf  at  Benicia,  has  deepened  to  four  fathoms,  and 
we  now  And  four  fathoms  on  the  lump  off  the  Pacific  Company’s  wharf,  which  in  1856-*57  had  only  three 
fathoms  ou  it,  but  around  the  wharf  itself  the  water  has  shoaled  in  some  places  five  and  in  others  as  much 
as  fifteen  feet.  On  the  south  side  of  the  strait  the  six  and  twelve  feet  curves  have  made  out  considerably 
from  the  shore.” 

“  At  the  confluence  of  Karquines  and  Mare  Island  straits  an  important  change  has  taken  place.  The 
spit  of  the  shoal  which  stretches  out  from  the  north  shore,  at  the  meeting  of  the  straits,  has  been  cut  off  and 
shifted  to  the  southward  and  westward  since  the  survey  of  1856.  This  encroachment  has  materially  narrowed 
at  its  entrance  the  channel  which  passes  up  to  the  navy  yard.” 

Commander  Sands  promptly  communicated  to  the  light-house  inspector  of  the  district  the  fact  concerning 
the  lessened  width  of  the  channel  into  Mare  Island  strait,  and  recommended  the  marking  of  the  spit  by  a  buoy. 
He  thus  continues,  in  allusion  to  the  “  bar  ”  or  shoal  water  in  San  Pablo  bay  off  Point  Wilson : 

“  At  the  bar,  or  shoalest  water  through  San  Pablo  bay,  in  passing  towards  the  navy  yard  abreast  of  Point 
Penole  and  Point  Wilson,  the  depth  seems  to  have  changed  somewhat.  The  four  fathom  curve  of  the  resurvey 
is  different  from  that  shown  by  the  survey  of  1856,  and  the  bar  has  shoaled  about  a  foot.  The  six  feet  curve 
also  has  made  out  from  a  quarter  to  a  half  a  mile  from  the  eastern  shore  of  the  bay,  in  the  bights  between  the 
several  points  which  are  represented  on  the  chart.” 

The  finished  chart  of  San  Pablo  bay,  the  engraving  of  which  is  now  nearly  completed,  will  contain  the 
results  given  in  the  three  hydrographic  sheets  forwarded  by  Commander  Sands.  The  following  are  the 
general  statistics  of  the  work : 


Miles  run  in  sounding .  150 

Angles  measured .  1 ,  034 

Casts  of  the  lead .  8,  295 


Digitized  by  kjOOQle 


THE  UNITED  STATES  COAST  SURVEY. 


61 


The  labors  of  Commander  Sands  in  this  part  of  the  section  are  associated  with  a  sad  event — the  loss  of 
his  son,  Acting  Master  William  F.  Sands,  who  was  drowned  in  consequence  of  an  accident  near  the  Mare 
Island  navy  yard,  on  the  night  of  the  2d  of  April. 

The  steamer  Active  was  sold,  in  accordance  with  my  instructions,  on  the  12th  of  June,  the  extent  of 
repairs  required  to  make  her  seaworthy  being  too  great  to  be  made  by  our  limited  appropriation.  The  hy¬ 
drography  will  be  done  with  the  schooner  Marcy,  transferred  from  the  revenue  service,  until  another  steamer 
can  be  had  and  maintained. 

Hydrography  of  Bodega  bay  and  roadsteadj  Cal. — This  survey  was  made  in  August  by  Commander 
Sands,  with  the  schooner  Marcy.  Shore-line  for  the  chart  (Sketch  No.  41)  was  furnished  by  Assistant 
Rodgers.  The  location  of  the  bay  is  shown  by  the  general  chart  (No.  40.)  Besides  the  bay  and  roadstead, 
the  soundings  made  develop  the  coast  hydrography  between  the  roadstead  and  the  bar  of  Tomales  bay,  which 
warf  sounded  out  last  year.  From  Tomales  entrance  a  line  of  soundings  was  continued  to  Point  Reyes  in  the 
track  of  vessels  that  make  that  headland  from  the  northward.  The  following  is  a  synopsis  of  the  statistics : 


Miles  run  in  sounding .  135 

Angles  observed .  437 

Casts  of  the  lead .  4,  277 


This  work  was  concluded  on  the  2d  of  September.  Of  the  character  of  the  bay.  Commander  Sands  says  : 
“  Bodega  bay  will  admit  vessels  of  less  draught  than  eight  feet.  The  roadstead  is  a  good  harbor  of  refuge 
during  the  summer  months  from  the  northwest  winds  and  sea  that  prevail  at  that  season.” 

Commander  Sauds  was  detached  from  service  on  the  Coast  Survey  by  an  order  from  the  Navy  Depart¬ 
ment  dated  October  11th.  Since  his  departure  from  the  section,  the  nautical  duty  in  the  hydrographic 
party  has  been  conducted  by  Acting  Master  A.  S.  Hussey,  under  the  general  direction  of  Assistant  Aug.  F. 
Rodgers. 

Tidal  observations. — Under  the  general  supervision  of  Lieutenant  G.  H.  Elliot,  of  the  corps  of  engineers^ 
the  self-registering  tide-gauges  at  San  Diego  and  San  Francisco  have  been  kept  in  successful  operation  in 
charge  of  Messrs.  A.  Cassidy  and  H.  E.  Uhrlandt. 

Mr.  Uhrlandt  has  also,  as  heretofore,  read  off  the  results  of  the  observations  for  the  two  stations  named 
above,  and  for  the  third  permanent  station,  (Astoria,)  previous  to  forwarding  the  rolls  to  the  Coast  Survey 
office. 


SECTION  XI. 

FROM  THE  FORTY-SECOND  PARALLEL  TO  THE  NORTHWESTERN  BOUNDARY  OF  THE  UNITED  STATES,  INCLUD¬ 
ING  THE  COAST  OF  THE  STATE  OF  OREGON  AND  THE  COAST  OF  WASHINGTON  TERRITORY.— (Skltcu  K,  No,  42.) 

The  work  of  the  only  paii;y  which  was  available  for  duty  in  this  section  comprises  the  following  surveys : 

1.  Supplementary  triangulation  and  topography  continued  at  Koos  bay,  Oregon.  A  chart  of  the  entrance 

to  the  bay  has  been  published.  ^ 

2.  A  hydrographic  reconnaissance  in  Koos  bay,  supplementary  to  work  done  in  the  vicinity  of  the  bar. 

3.  Hydrography  of  the  bar  and  entrance  of  Gray's  harbor,  W.  T. 

4.  Tidal  observations  at  Astoria. 

Office-work. — A  preliminary  chart  of  Koos  bay,  Oregon,  has  been  drawn  and  engraved ;  and  the 
drawing  and  engraving  of  a  new  edition  of  the  chart  of  Washington  sound,  W.  T.,  and  the  engraving  of  that 
of  Coquille  river  entrance,  Oregon,  have  been  completed.  Additions  have  been  made  to  the  progress  sketch 
and  other  plates  of  the  section. 

Topography  of  Koos  bay^  Oregon. — ^This  work  was  referred  to  in  my  last  annual  report  as  being  in 
progress  at  the  latter  part  of  the  surveying  year.  Before  returning  to  San  Francisco  for  the  winter,  Sub- 
Assistant  J.  S.  Lawson  reoccupied  two  of  the  stations  used  in  his  triangulation,  and  at  them  and  two  others 
intended  for  topographical  purposes  measured  twelve  angles  by  over  live  hundred  repetitions,  with  the  ten 
inch  Gambey  theodolite.  No.  20.  The  concluding  work  for  the  season  was  the  tracing  of  shore-lir.e  and 
topographical  details  along  the  south  side  of  the  entrance  from  Koos  Head  to  Cape  Gregory,  (Sketch  No.  42,) 
and  ftirther  plane-table  work  in  the  South  Slough.  This  duty  proved  difficult  by  reason  of  the  dense  fogs 
that  prevailed.  Six  miles  of  shore-line  were  added  to  the  plane-table  sheet,  and,  as  last  year  intimated, 
measures  were  taken  for  sounding  out  the  entrance  of  the  bay. 

Mr.  Lawson  was  aided  by  Messrs.  A.  T.  Mosman  and  H.  Anderson. 
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The  party  in  the  brig  Fauntleroy  sailed  for  Smi  Francisco  on  the  22d  of  October,  and  returned  to  Koos 
bay  about  the  middle  of  April.  During  the  winter  the  computations  of  the  season’s  work  were  made,  the 
topogi'aphical  sheets  were  inked,  and  these,  with  duplicates  of  the  records  of  observations,  were  forwarded  to 
the  office.  The  preliminary  chart  of  the  entrance  of  Koos  bay  which  accompanied  my  previous  annual  report 
contains  the  shore-line  traced  during  the  working  season. 

Hydrographic  reconnaissance  of  Koos  bay. — The  soundings  in  the  channel  and  approaches  and  on  the 
bar  of  Koos  bay,  as  shown  by  the  preliminary  chart  referred  to  in  the  preceding  notice  of  work,  were  made 
in  October,  1801.  Sub-Assistant  Lawson  used  for  this  service  the  steam-tug  Fearless,  the  sailing  vessel 
employed  generally  by  his  party  not  being  suitable  for  the  purpose.  The  work  inside  of  the  entrance  was ' 
done  with  one  of  the  boats  of  the  bi-ig  Fauntleroy.  Tidal  observations  were  made  while  the  party  was 
engaged  in  sounding.  The  following  are  statistics  of  the  reconnaissance : 


Miles  run  in  sounding .  65 

Angles  measured .  377 

Number  of  soundings . 3,167 

Area  sounded,  (square  miles) . 10 


This  work  was  plotted  soon  after  the  return  of  the  party  to  San  Francisco.  The  sheet  containing  the 
soundings  is  now  at  the  office,  with  duplicates  of  the  journals  of  observations. 

Mr.  Mosman,  one  of  the  aids  of  the  party,  was  detached  on  the  Ist  of  November,  and  has  been  on  duty 
in  the  Atlantic  sections.  Mr.  Horace  Anderson  also  aided  Mr.  Lawson  at  Koos  bay  and  in  the  execution  of 
his  office-work  during  the  winter. 

In  April  the  party  in  the  Fauntleroy  again  proceeded  to  Koos  hay,  and  made  a  reconnaissance  of  its 
upper  shores,  with  a  view  of  completing  the  entire  hydrography  of  the  bay,  if  practicable,  in  the  early  part 
of  the  season.  Some  of  the  requisite  signals  were  erected,  but  it  was  found,  as  the  party  advanced,  that 
natural  difficulties  there  would  make  it  impracticable  to  take  up  work  in  another  locality  which  was  also 
included  in  my  instructions  for  the  season.  The  inside  soundings  have  been  for  that  reason  deferred,  but  will 
be  resumed  and  completed  at  an  early  date. 

Hydrography  of  Grafs  harbor^  W.  T. — In  July  the  party  with  the  surveying  brig  Fauntleroy  pro¬ 
ceeded  northward,  the  intention  being  to  take  up  and  prosecute  to  completion  the  soundings  necessary  for  a 
chart  of  Gray^s  harbor,  provision  having  been  made  for  that  work  by  the  triangulation,  and  by  the  topography 
which  was  concluded  last  year.  Sub-Assistant  Lawson,  after  providing  what  was  necessary  for  the  service, 
took  passage  from  San  Francisco  and  rejoined  his  vessel  at  Port  William,  in  Shoal  Water  bay.  Three  days 
had  been  spent  by  the  crew  of  the  brig  in  attempting  to  pass  into  Gray’s  harbor.  No  one  belonging  to  the 
vicinity  would  consent  to  take  the  vessel  in,  the  belief  being  general  that  no  definite  channel  existed  to  lead 
across  the  bar. 

Before  Mr.  Lawson’s  arrival,  his  aid,  Mr.  Anderson,  had  taken  up  stores  and  had  commenced  work  with 
a  boat  and  crew.  A  tide-gauge  was  set  up,  and  a  register  kept  of  each  high  and  low  water.  The  signals 
required  had  been  erected.  Soundings  were  commenced  immediately,  but  frequent  interruptions  occurred,  in 
consequence  of  bad  weather.  Mr.  Lawson  met  hindrances  also  in  the  currents,  which  are  naturally  very 
strong  in  that  vicinity.  Close  watch  was  kept  for  opportunity  to  work  on  the  bar,  but  during  his  stay  of 
nearly  two  months  he  reports  that  only  three  days  offered  in  which  a  boat  could  be  risked  for  sounding,  and 
that  during  one  of  them  there  was  a  break  until  the  flood  tide  had  run  a  considerable  time.  Arrangements 
had  been  made  for  determining  the  positions  of  the  boat  while  on  the  bar  by  simultaneous  angular  measure¬ 
ments  at  three  stations  on  the  shores,  which  were  to  be  occupied,  respectively,  by  Mr.  Lawson,  Mr.  Anderson, 
and  Captain  Charles  F.  Winsor,  of  the  quartermaster’s  department,  who  had  kindly  offered  his  assistance, 
and  who  seconded  all  the  efforts  of  Sub- Assistant  Lawson  during  the  entire  working  season.  At  this  juncture 
the  sailing-master  refused  to  do  duty,  and  Mr.  Lawson  was  constrained  to  take  charge  of  the  boat,  leaving  his 
shore  station  unoccupied. 

The  hydrography  was  continued  until  the  middle  of  September,  when  it  had  embraced  about  four  miles 
of  the  inside  of  the  harbor,  the  anchorage  in  South  bay,  and  part  of  the  north  channel,  as  will  b^  seen  by 
reference  to  the  resulting  chart  (Sketch  No.  44,)  which  accompanies  this  report.  The  following  is  a  summary 


of  the  hydrographic  statistics  : 

Miles  run  in  sounding .  128 

Angles  measured .  1,036 

Number  of  soundings . 15,230 

Area  sounded,  (square  miles) .  24 
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Two  hundred  and  eighty-fire  observations  were  made  with  theodolites  in  determining  the  positions  o{  the 
boat  when  sounding  on  the  bar. 

The  party  of  Mr.  Lawson  returned  to  their  vessel  at  Shoal  Water  bay,  and  went  to  sea  on  the  28th  of 
September,  his  purpose  being  to  stop  at  Koos  bay.  A  very  heavy  and  long-continued  gale  made  it  impracti¬ 
cable  to  do  so.  The  Fauntleroy  reached  San  Francisco  on  the  8th  of  October,  and  was  there  laid  up  for  the 
winter.  After  discharging  his  crew  Mr.  Lawson  and  his  aid  took  up  their  office-woik. 

The  embarrassment  before  referred  to  in  connexion  with  the  charge  of  the  boat  was  relieved  by  the 
continued  kindness  of  Captain  Winsor.  Under  the  terms  of  a  leave  of  absence  from  the  quartermaster  at 
Gray’s  harbor,  he  acted  as  sailing-master  of  the  Fauntleroy  and  conducted  the  vessel  to  San  Francisco.  His 
unremitting  disposition  to  oblige  is  specially  mentioned  by  Sub- Assistant  Lawson  as  having  furthered  the 
work  of  the  party. 

Mr.  Lawson’s  report  contains  the  following  remarks  in  allusion  to  the  character  of  Gray’s  harbor : 

“  The  results  of  the  work  confirm  my  previous  estimation  of  the  nature  of  the  entrance.  There  seems 
to  be  no  well-defined  channel  across  the  bar,  and  the  bar  is  very  uneven  and  lumpy.  In  one  place  I  found 
nine  feet  of  water  on  it.  Nor  is  the  channel  as  straight  as  I  supposed ;  it  takes  a  curve  to  the  northward.” 
“  According  to  my  experience  on  the  bar  the  coast  current  always  sets  to  the  northward.  The  flood  tide 
sets  in  across  the  South  sands,  and  not  in  the  channel  across  the  bar.  The  strong  ebb  tide  strikes  this 
off-shore  current  and  is  deflected  to  the  north,  thus,  probably,  causing  the  curve  in  the  channel.  I  estimate 
the  off-shore  current  that  runs  across  the  bar  to  have  an  average  rate  of  about  three  knots  per  hour.”  , ' 

Mr.  Anderson  was  detached  from  the  party  of  Sub- Assistant  Lawson  on  the  21st  of  October,  a4d  has 
since  reported  in  person  at  the  office  in  Washington.  He  had  served  in  this  section  from  May,  1860. 

Tidal  ohservatians. — Mr.  L.  Wilson  has  continued,  imder  the  general  supervision  of  Lieutenant  G.  H. 
Elliot,  U.  S.  Engineers,  to  keep  in  operation  the  self-registering  tide-gauge  at  Astoria,  in  Oregon.  He  has 
also  furnished  a  very  complete  series  of  meteorological  observations. 

COAST  SURVEY  OFFICE. 

Major  TF.  R.  R aimer ^  U.  S.  Topographical  Engineers j  Assistant  Coast  Survey,  retained  the  charge  of 
the  office  until  the  11th  of  April,  taking  occasional  supervision  of  the  division  details,  while  at  the  same  time 
attached  to  the  staff  of  Major  General  McClellan,  and  at  intervals  perfoiming  active  military  duty  in  the 
army  of  the  Potomac.  Since  that  date  the  office  operations  have  been  directed  by  Assistant  J.  E,  HilgardL, 
the  permanent  charge  having  devolved  upon  him  by  the  death  of  Brevet  Lieutenant  Colonel  Palmer  in  June. 

The  duties  of  general  assistant  were  performed  until  June  by  Assistant  Edward  Goodfellow ;  since 
that  time  in  turn  by  Mr,  W.  L,  Nicholson  and  Mr,  J,  S,  Bradford,  of  whom  the  last-named  had  passed  the 
first  half  of  the  working  year  in  field  service  in  Section  V,  which  he  is  now  about  to  resume.  He  has  been 
replaced  by  Mr,  C,  H,  Boyd,  who  was  also  of  the  field  party  which  worked  until  June  on  the  coast  of 
South  Carolina. 

The  report  of  Assistant  Hilgard,  (Appendix  No.  11,)  and  the  sub-reports  accompanying  it  from  the  chiefs 
of  the  several  divisions,  give  a  general  view  of  the  occupation  in  each.  Though  the  force  of  the  office  has 
been  materially  reduced  since  the  outbreak  of  the  war,  it  will  be  seen  by  the  statistics  given  in  the  sub¬ 
reports  that  the  average  of  work  heretofore  done  has  not  been  remitted.  No  change  in  the  charge  of  either 
branch  has  occurred  within  the  year  excepting  in  the  Drawing  division,  the  charge  of  which  was  resigned 
by  Captain  T,  J,  Lee  on  the  8th  of  April,  his  services  having  been  requested  by  the  Bureau  of  Topographical 
Engineers. 

I  proceed  to  review  here  briefly  the  report  of  the  assistant  in  charge,  referring  for  further  details  to  the 
Appendix.  The  office  divisions  will  be  mentioned  in  their  usual  order. 

Hydrographic  division, — The  details  of  office- work,  arrangements  in  regard  to  vessels  for  the  parties 
assigned  to  duty  afloat,  and  an  emergency  requiring  his  personal  services  for  the  hydrography  of  the  Potomac 
river,  have  fully  tried  the  energy  of  Captain  C,  P,  Patterson,  the  able  chief  of  this  branch  of  the  office.  At 
certain  junctures  during  the  year  the  requisites  for  service  in  connexion  with  the  blockading  squadrons,  to 
which  reference  has  been  made  under  the  heads  of  sections,  have  called  for  more  than  usual  address  and 
promptitude  in  action.  As  the  instances  occurred,  the  difficulties  have  been  met  and  overcome  with  the 
sound  judgment  that  has  also  directed  the  ordinary  details  of  his  division.  These  have  been  executed,  as 
heretofore,  chiefly  by  two  draughtsmen. 

Mr,  Arthur  Balbach,  principal  hydrographic  draughtsman,  has  verified  the  reductions  prepared  for 
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engraving,  and  algo  tbe  soundings  on  the  engraved  proofs  of  charts  and  on  lithographed  sheets,  adding  the 
sailing  lines  and  the  positions  of  buoys,  beacons,  &c.,  plotted  for  the  purpose  in  the  division,  from  data  fur¬ 
nished  by  the  Light-house  Board  or  by  assistants  of  the  Coast  Survey.  He  also  verifies  the  work  shown 
by  the  original  hydrographic  sheets,  and  .tests  the  ranges  of  sailing  directions  sent  in  by  the  working  parties, 
as  a  preliminary  to  the  engraving  of  notes  on  charts.  In  addition  to  the  routine  duties  of  the  year,  he  has 
revised  and  made  additions  to  the  table  of  depths  at  port  entrances  of  the  United  States,  which  is  given  in 
Appendix  No.  5,  and,  as  heretofore,  has  furnished  information  to  the  hydrographic  aids  as  they  were  assigned 
to  duty  in  connexion  with  parties  afloat. 

Mr,  Louis  Karcher  has  made  the  projections  required  for  the  work  of  the  hydrographic  parties,  and, 
generally,  the  reductions  for  the  engraver  and  lithographer  from  the  original  hydrographic  sheets.  He  has 
assisted  in  the  verification  of  soundings  marked  on  the  sheets  turned  in,  and  has  plotted  two  sheets  of 
soundings  from  the  hydrographic  journals,  in  addition  to  those  now  in  hand  of  the  survey  of  the  Potomac 
river  between  Georgetown  and  Alexandria,  in  which  he  assisted  Captain  Patterson  during  June  and  part  of 
July.  The  miscellaneous  duties  performed  have  been,  among  others,  the  tracing  of  curves  of  equal  depth 
for  the  engraver,  and  the  addition  of  soundings  to  tracings  from  topographical  sheets  on  the  full  scale. 

Tidal  Division. — This  has  remained  under  the  charge  of  Assistant  L.  F.  Pourtales,  The  force  of  the 
division  has  been  kept  nearly  at  a  minimum,  owing  to  the  lessened  number  of  observations  received  since  the 
breaking  out  of  the  rebellion.  In  Appendix  No.  10  the  field  return  is  given  of  the  observations  recorded 
within  the  year,  and  in  Appendix  No.  11a  report  on  the  oflfice-work  and  computations. 

Mr.  R.  S.  Avery  has  continued  the  reduction  of  tidal  observations,  tabulated  the  daily  inequality  for 
several  stations,  and  has  completed  the  graphical  decomposition  of  those  made  in  the  Gulf  of  Mexico.  He 
is  now  employed  in  examining  the  record  of  diurnal  tides.  Mr.  John  Downes  has  read  off  the  sheets  from 
the  self-registering  tide-gauges  and  reduced  the  results.  Mr.  P.  H.  Donegan^  though  still  suffering  from  the 
ill-treatment  received  at  Calcasieu  and  New  Orleans,  the  particulars  of  which  were  stated  in  my  last  annual 
report,  has  continued  on  duty  and  has  made  various  reductions  from  the  tidal  registers,  besides  completing  a 
catalogue  of  the  tidal  records  now  in  the  archives.  In  July  and  August  he  served  as  recorder  to  Assistant 
Schott  in  field  duty  in  Section  II.  Some  of  the  ordinary  reductions,  and  the  copying  required  in  the  work 
of  the  division,  have  been  performed  by  M.  Thomas  and  S.  D.  Pendleton. 

Computing  Division. — The  charge  of  work  in  the  computing  division  has  remained  with  Assistant  Charles 
A.  Schott,  of  whose  qualification  for  its  important  duties  1  have  made  repeated  mention.  When  engaged  in 
field  service  in  Section  II  during  parts  of  July  and  Augxist,  the  assistant  in  charge  of  the  office,  Mr.  Hilgard, 
directed  the  details  of  the  division.  The  current  office- work  has  been  kept  up,  though  no  change  has  been 
made  in  the  number  of  computers,  which  was  diminished  last  year.  In  the  Appendix,  Nos.  18  and  21  are 
given  the  reports  of  Assistant  Schott  on  observations  additional  to  the  duties  of  the  office.  In  Appendix 
No.  11  will  be  found  a  detailed  statement  of  the  labors  of  each  computer.  They  have  been  in  general  as 
follows :  Mr.  T.  W.  Werner  has  been  chiefly  employed  in  computing  triangulations.  Mr,  E.  Nulty  in 
reducing  magnetic  observations  and  in  making  computations  for  time,  azimuth,  latitude  and  longitude.  Mr. 
James  Main  has  been  engaged,  generally,  in  revising  astronomical  computations,  and  also  in  calculations  for 
the  magnetic  elements  at  certain  stations.  Mr.  G.  Rumpf  has  been  employed  in  geodetic  computations ;  in 
extending  the  geographical  registers,  and  in  the  office  adjustment  of  triangulatious.  Mr.  J,  Wiessner  has 
made  reductions  from  the  records  of  angles  in  primary  and  other  triangulations. 

During  the  year  the  clerical  duties  of  the  division  have  been  discharged  in  turn  by  Mr.  J.  E.  Dmo  and 
Mr.  O.  J.  Pinckard. 

Drawing  Division. — Until  the  8th  of  April,  this  branch  of  the  office  continued  under  the  charge  of 
Captain  T.  J.  Lee,  and  since  under  the  supervision  of  Assistant  Hilgard,  who,  a  few  days  after,  as  already 
stated,  took  the  general  direction  of  this  and  of  the  other  divisions  of  the  office.  In  the  matter  of  details 
pertaining  to  the  oversight  of  the  division  he  was  assisted  by  Mr.  W.  T.  Bright,  The  distribution  of  work 
amongst  the  draughtsmen  has  been  as  follows :  Assistant  M.  J.  McClery  has  added  topographical  details  to 
the  photographs  taken  from  original  plane-table  sheets,  and  prepared  the  photographs  for  engraving.  Mr.  E. 
Hergesheimer  has  been  engaged  in  compiling  military  maps  from  the  sheets  of  this  and  of  last  year,  and  in 
making  projections  for  others.  He  has  also  generalized  the  details  of  original  sheets  intended  to  be  photo¬ 
graphed,  and  executed  the  lettering  for  first  class  maps  and  charts.  Mr.  A  Lindenkohl  has  worked  on  topo¬ 
graphical  and  hydrographic  reductions,  and  made  projections  for  the  field  parties.  He  has  also  continued  the 
compilation  of  geographical  sketches  of  the  coast,  and  the  addition  of  details  for  the  progress  sketches. 
Mr.  L.  D.  Williams  has  been  engaged  on  fine  reductions  of  topography  and  hydrography  for  copper-plate 
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engraving,  and  on  projections  and  verification  of  details.  Mr.  H.  Lindenkohl  has  continued  the  construc¬ 
tion  of  lithographic  maps  and  sketches  by  compilation  and  engraving  on  stone,  and  has  also  worked  on  re¬ 
ductions  from  original  plane-table  and  hydrographic  sheets.  Mr.  F.  Fairfax  has  made  reductions  of  various 
kinds,  projections,  and  tracings.  Mr.  J.  W.  Maedel  has  executed  lithographic  tracings,  and  others  to  be 
used  in  photography  for  engraving,  besides  ordinary  tracings  and  miscellaneous  work.  Mr,  T.  Petingale 
has  worked  upon  miscellaneous  maps  and  tracings,  and  also  assisted  in  another  branch  of  the  office  in  the 
distribution  of  charts  and  compilation  of  statistics.  Messrs.  B.  Hooe  and  W.  Fairfax  have  been  employed 
in  making  tracings.  Mr.  T.  R.  Smith  has  been  engaged  since  February  on  tracings  and  in  miscellaneous 
work.  Mr.  W.  B.  McMurtrie  was  transferred  to  this  division  in  August,  and  has  been  employed  in  plotting 
hydrographic  work  and  in  inking  plane-table  sheets. 

Engraving  Division. — The  distribution  of  the  details  of  work  in  this  part  of  the  office  has  remained 
during  the  year  in  charge  of  Mr.  Edward  Wharton.  The  engravers  have  been  employed  as  follows : 
Messrs.  G.  McCoy,  A.  Rolle,  and  J.  Enthoffer,  upon  topographical  details  from  photographic  reductions ; 
Mr.  John  Knight,  upon  lettering  for  first-class  charts ;  Messrs.  A.  Sengteller,  H.  C.  Evans,  A.  Blondeau,  and 
A.  Maedel,  upon  topography  ;  Mr.  W.  Phillips,  upon  topography  and  sanding ;  Mr.  G.  B.  Metzeroth,  upon 
topography,  sanding,  and  views  for  charts ;  Messrs.  H.  S.  Barnard  and  W.  Ogilvie,  upon  sanding  generally  ; 
Mr.  J.  C.  Kondrup,  upon  topography  and  outline  engraving  for  first-class  charts ;  Messrs.  E.  A.  Maedel  and 
W.  Langran,  upon  lettering  and  figures ;  Mr.  A.  Petersen,  upon  topography  and  lettering ;  Messrs.  R.  F. 
Bartle,  W.  A.  Thompson,  and  F.  W.  Benner,  upon  topography,  sanding,  and  miscellaneous  engraving ;  Messrs. 
C.  T.  Klakring,  J.  G.  Thompson,  and  E.  H.  Sipe,  upon  lettering  and  diagrams  ;  and  Mr.  A.  Buckle  in  further 
practice  with  punches  as  substitutes  for  cut  figures  to  represent  soundings  on  charts.  Three*  plates  have  been 
prepared  by  this  process  for  publication. 

Photograph  and  Electrotype  Division. — The  details  of  work  done  in  this  division  will  be  found  in  the 
report  of  Mr.  George  Mathiot,  (Appendix  No.  11,)  who  has  continued  in  charge.  Further  improvement  has 
been  made  in  the  photographic  process,  and  an  important  advance  in  the  reversion  of  the  collodion  plate  in 
the  camera,  instead  of  the  tracing  which  is  to  be  reproduced  as  a  glass  “  positive.'*  The  results  of  experi¬ 
ments  which  Mr.  Mathiot  has  made  in  photo-lithography  are  also  given  in  the  appendix. 

The  newer  applications  of  the  photographic  process  have  much  facilitated  the  miscellaneous  work  re¬ 
quired  in  the  office,  and  extensive  use  has  been  made  of  them  during  the  past  year  in  producing  copies  of 
maps  for  military  purposes.  This  has  been  done  in  addition  to  the  routine  work  of  electrotyping  plates  and 
photographing  for  the  use  of  the  engraving  division. 

Mr.  David  Hinkle,  the  intelligent  and  efficient  assistant  of  Mr.  Mathiot,  has  been  constantly  employed 
in  the  division. 

Lithographing  Division. — This  division,  which  was  organized  and  added  to  the  office  establishment  during 
the  month  of  May,  1861,  to  meet  the  increased  calls  for  charts  arising  out  of  the  exigencies  of  the  war,  has 
been  continued  in  active  operation  under  the  charge  of  Mr.  W.  L.  Nicholson. 

Besides  the  printing  of  a  number  of  charts  from  transfers,  in  order  to  assist  the  issue  from  the  copper, 
plate  presses,  many  impressions  have  been  taken  from  original  di'a wings,  some  engraved  or  drawn  upon  stone  ^ 
and  others  transferred  by  the  ordinary  lithographic  process.  The  requirements  of  the  War  and  Navy  Depart¬ 
ments  have  been  promptly  met.  On  the  two  lithographic  presses  nearly  thirty -one  thousand  copies  of  charts 
and  sketches  have  been  printed  during  the.year  ending  with  October,  and  assistance  has  been  rendered  in  special 
cases  for  the  use  of  the  War  Department  by  the  rapid  duplication  of  the  details  of  military  maps  and  sketches. 

The  preparation  and  distribution  of  lithographed  descriptions  of  the  coast  have  been  continued.  Of  the 
edition  now  on  record,  three  hundred  and  eighty-five  copies  with  accompanying  charts  have  been  furnished  to 
officers  of  the  army  and  navy,  in  command  of  expeditions,  since  the  coinmencement  of  their  issue  in  August, 
1861.  Appendix  No.  11  shows  in  full  detail  the  operations  in  this  branch  of  the  office. 

Miscellaneous  Division. — The  duties  connected  with  the  oversight  of  the  copper-plate  and  lithographic 
printing,  and  distribution  of  maps,  charts,  and  sketches,  and  the  distribution  of  the  annual  reports,  have  also 
been  discharged  by  Mr.  Nicholson  since  the  1st  of  June,  when  Assistant  Edward  Goodfellow,  who  had  the 
charge  up  to  that  date,  was  assigned  to  field  service. 

The  demand  for  maps  and  charts  for  the  use  of  the  army  and  navy  having  increased  more  than  seven¬ 
fold  within  the  past  two  years,  has  called  for  great  activity  with  the  limited  means  at  our  disposal  for  keeping 
up  the  supply  of  printed  sheets.  The  detailed  report  of  Mr.  Nicholson  (Appendix  No.  11)  shows  that  oveV 
fifty-one  thousand  copies  of  maps,  charts,  and  sketches  have  been  printed  within  the  year,  and  that  more  than 
c  s  9 
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forty -four  thousand  of  them  have  been  distributed,  the  greater  part  (about  twenty-six  thousand)  through  the 
naval  observatory,  and  the  others  to  officers  of  the  army  and  navy,  the  government  departments,  to  captains 
and  pilots  in  the  transport  service,  and,  with  the  discrimination  alluded  to  in  my  report  of  last  year,  to  loyal 
citizens. 

Of  special  topographical  sheets  of  the  vicinity  of  Washington,  which  for  obvious  reasons  have  not  been 
either  engraved  or  lithographed,  about  a  hundred  photographic  copies  have  been  furnished  fix>m  the  office  for 
the  use  of  the  corps  of  engineers  and  principal  commanders  of  the  army. 

The  supervision  of  hydrographic  details  in  the  office,  and  the  arrangements  in  regard  to  the  vessels  of 
the  survey,  have  been,  as  last  year,  under  the  able  charge  of  Captain  C.  P.  T  alter  ton,  hydrographic  inspector* 
whose  unremitting  exertions  in  the  public  service  are  worthy  of  all  praise. 

The  services  of  the  general  disbursing  agent,  Samuel  Hein,  esq.,  have  been  continued  with  his  usual  zeal 
and  fidelity. 

The  clerical  services  in  the  office  of  the  superintendent  have  been  acceptably  discharged,  as  heretofore, 
under  the  direction  of  W.  W.  Cooper,  esq.,  and  the  clerical  duties  with  the  superintendent  in  the  field,  which 
have  been  unusually  intricate  and  onerous  this  year,  have  been  most  thoroughly  and  zealously  performed  by 
Mr.  J.  T.  Hoover. 

Respectfolly  submitted  by 


A.  D.  BACHE, 


Hon.  S.  P.  Chase, 

Secretary  of  the  Treasury. 


Superintendent  United  States  Coast  Survey. 
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Distribution  of  the  parties  of  the  Coast  Survey  upon  the  coasts  of  the  Uniud  States  during  the  surveying 

season  of  1861-*62. 


limits  of  sections. 

Parties. 

Operations. 

Persons  conducting  opera¬ 
tions. 

Localities  of  operations. 

SicnoN  I. 

From  Passamaqnod- 
dy  bay  to  Point 
Judith,  including 
the  coast  of  Maine, 
New  Hampshire, 
Massachusetts, and 
Rhode  Island. 

No.  1 

Triangulation _ 

F.  P.  Webber,  sub-assistant. 

Secondary  triangulation  of  the  coast  of 
Maine,  from  Machias  bay,  southward 
and  westward,  to  Pigeon  Hill,  including 
Englishman’s  bay,  Chandler’s  River 
bay,  Indian  river,  and  Pleasant  river. 
(See  also  Section  III.) 

2 

Triangulation  .  .... 

s 

G.  A.  Fairfield,  assistant _ 

Secondary  triangulation  embracing  Isle 
au  ilaut  bay,  Eggemoggin  Reach,  and 
the  adjacent  islands  between  Mt.  Desert 
and  Penobscot  bay.  (See  also  Section 
VI.) 

3 

Triangulation . 

S.  C.  McCk>rkle,  sub-assistant. 

\ 

Triangulation  above  Belfast  and  Castine, 
nearly  completing  the  preliminary 
work  in  Penobscot  bay,  and  including 
the  shores  of  Belfast  bay  and  the  mouth 
of  the  Penobscot  river. 

4 

Topography....... 

W.  H.  Dennis,  sub-assistant. 

Shore-line  survey  of  Eastport  harbor  com¬ 
pleted,  including  Elastport  or  Moose 
island,  in  Passamaquoddy  bay;  shore 
of  Johnson's  bay  and  of  the  St.  Croix 
river  traced  from  its  mouth  up  to  Pleas¬ 
ant  Point;  that  of  the  western  side  of 
Campo  Bello  island  traced;  and  that  of 
Lubec  Neck  surveyed  southward  to 
embrace  West  Quoddy  Head.  (See 
also  Section  V.) 

5 

Tonography  1 . 

Cleyeland  Rockwell........ 

Eastern  shore  of  Frenchman’s  bay  em¬ 
bracing  the  coast  of  Maine  from  Jones’s 
Cove  to  Winter  Harbor,  and  most  of 
the  islands  between  the  coast  and  Mt. 
Desert  island.  (See  also  Section  V.) 

6 

Topography....... 

Charles  Ferguson,  sub-assist¬ 
ant. 

Plane-table  survey  of  the  shores  of  Ten¬ 
nant’s  harbor, Wheeler’s  bay,  and  Long 
cove,  including  Crescent,  Clark's,  and 
other  islands;  and  embracing  the  west¬ 
ern  shore  of  Penobscot  bay  from  F<'g 
Hill,  southward,  to^ack’s  Neck.  (See 
also  Section  III.) 

1 

1 

*^*^o***i^“/  ••••••• 

7 

Topog^phy ......  . 

C.  T.  lardella,  sub-assistant. 

Topography  nearly  completed  between 
the  Sheepscot  and  Kennebec  rivers, 
by  shore-line  and  detailed  survey  of 
the  lower  part  of  Back  river,  Robin 
Hood’s  cove,  Hall’s  bay,  and  Little 
Sheepscot  r i  ver.  (See  also  Section  VI. ) 
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Limits  of  sections. 


Section  I — 
Continued. 


Section  II. 

From  Point  Judith 
to  Cape  Henlopen, 
includiug  the  coast 
of  Connecticut,  N. 
York, New  Jersey, 
Pennsylvania,  and 
part  of  Delaware. 


APPENDIX  No.  1 — Continued. 


Parties. 

1  Operations. 

I 

Persons  conducting  opera¬ 
tions. 

Localities  of  operations. 

No.  8 

1 

Topography _ _ 

A.  W.  Longfellow,  assistant. 

Detailed  survey  of  the  shores  of  Yarmouth 
and  Freeport  rivers,  and  of  Wolfs 
Neck,  in  the  upper  part  of  Casco  bay. 
Me.  (See  also  Section  HI.) 

9 

Plane-table  recon¬ 
naissance. 

F.W.  Dorr,  sub-assistant;  H. 
W.  Longfellow,  aid. 

Reconnaissance  for  defensive  purposes, 
and  mapping  of  the  environs  and  south¬ 
ern  approaches  of  the  city  of  Portland, 
Me.  (See  also  Section  HI.) 

10 

TopogTaphy. ...... 

H.  L.  Whiting,  assistant _ 

Special  plane-table  survey  of  Coaster’s 
Harbor  island  and  of  the  adjacent  shore 
of  Narragansett  bay  from  the  environs 
of  Newport,  northward,  to  include  Cod- 
dington  cove,  and  eastward  to  Mian- 
tonomy  Hill,  and  other  details.  (See 
also  Sections  II  and  III. ) 

11 

Topography....... 

A.  M.  Harrison,  assistant ; 
H.  W.  Bache,  aid  ;  F.  A. 
Lueber,  aid. 

Plane-table  survey  continued  on  the 
islands  of  Narragansett  bay,  including 
parts  of  Connanicut  and  Dutch  islands, 
with  Taylor’s  cove  and  Dutch  Island 
harbor;  and  shore-line  survey  of  Pru¬ 
dence,  Patience,  Dyer’s,  Gould,  and 
other  islands.  (See  also  Section  HI.) 

12 

Hydrography  ..... 

F.  H.  Qerdes,  assistant;  C. 
Fendall,  sub-assistant;  T. 
C.  Bowie, aid;  F.H.Gerdes, 
jr.,  aid. 

Soundings  completed  between  the  Sheep-, 
scot  and  Kennebec  rivers,  including 
Wipcasset  bay,  Montseag  bay.  Great 
And  Little  Hurl  Gate,  Little  river,  and 
Robin  Hood’s  cove.  (See  also  Section 
VIII.) 

13 

Hydrography  ..... 

Edward  Cordell,  L.  L.  Nich¬ 
olson,  L.  A.  bengteller,  J. 
A.  Sample,  aids. 

Hydrography  of  Casco  bay  extended  by 
soundings  east  of  Crotch  and  Jewel 
islands  to  Mark  Island  ledge;  and  from 
Harpswt’ll  Neck  to  the  main  shore, 
westward,  above  Cousin’s  and  Whale 
Boat  islands,  and  as  far  as  the  mouth 
of  Freeport  river ;  Yarmouth  and  Free¬ 
port  rivers  sounded ;  supplementary 
soundings  made  in  the  vicinity  of  Peak’s 
and  Bangs’s  islands,  and  between 
Trundy’s  reef  and  Portland  Head. 

14 

Hydrography . 

Henry  Mitchell,  assistant;  C. 
L.  Bixby,  C.  P.  Dillaway, 
P.  Frazer,  jr.,  aids. 

Soundings  continued  in  Narragansett  bay, 
R.  I.,  from  Half  Way  rock,  southward, 
to  a  point  below  Goat  Island  light,  in¬ 
cluding  the  approaches  to  Newport 
harbor,  and  hydrography  of  the  west¬ 
ern  passage  in  the  vicinity  of  Dutch 
island.  (See  also  Section  IV.) 

Magnetic  observa¬ 
tions. 

Samuel  Walker,  (part  of  sea¬ 
son,)  R.  H.  T^lcott,  (part 
of  season.) 

Determination  of  magnetic  constants  con¬ 
tinued  monthly  atEkistpoit,  Me.  (See 
also  Section  VI.) 

Tidal  observations. 

R.  H.  Taloott,  T.  E.  Ready.. 

Series  of  tidal  observations  continued  at 
Elastport,  Me.,  with  self- registering  and 
staff  gauges  ;  and  at  Charlestown  navy 
yard.  Mass.,  with  box  gauge  and  self¬ 
registering  gauge. 

1 

6eodetic,a8tronom- 
ical,  and  mag¬ 
netic  observa¬ 
tions. 

A.D.  Bache,  superintendent; 
Q.  W.  Dean,  assistant;  Eld- 
ward  Goodfellow,  assist¬ 
ant;  R.  E.  Halter,  sub¬ 
assistant;  S.  H.  Lyman 
and  H.  M.  De  Wees,  aids. 

Mount  Tom,  Hampshire  county,  Mass., 
and  Sandford  Station,  in  New  Haven 
county,  Conn. ,  occupied  for  connecting 
the  primary  base  on  Epping  Plains 
(Section  I)  with  that  on  Fire  island. 
Observations  made  at  both  stations  for 
latitude,  azimuth,  and  the  magnetic 
elements. 
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limits  of  sections. 

Partiea 

Operations. 

Persons  conducting  opera¬ 
tions.  _ 

Localities  of  operations. 

Section  11 — 
Continued. 

No.  2 

Triangulation _ 

W.  S.  Eld  wards,  sub-assist¬ 
ant;  F.  H.  Dietz,  aid. 

Triangulation  of  Connecticut  river  ex¬ 
tended  upwards  from  Goodspeed’s  land¬ 
ing  to  Higganam.  (See  also  Section 
V.) 

3 

Triangulation  ..... 

Edmund  Blunt,  assistant;  A. 
T.  Mosman  and  A.  B. 
Fauntleroy,  aids. 

Tiiangulation  on  the  east  side  of  Hudson 
river,  in  the  vicinity  of  Hhinebeck  and 
Poughkeepsie. 

4 

Tiiangulation ..... 

John  Farley,  assistant  ...  .. 

Revision  of  triangulation  on  the  coast  of 
New  Jersey  from  Shark  river,  south¬ 
ward,  to  Green  island. 

5 

Topography ....... 

H.  L.  Whiting,  assistant;  J. 
W.  Donn,  aid. 

Supplementary  topography  between 
Flushing  and  Jamaica,  L.  I.,  and  de¬ 
tails  extended  westward  to  the  envi¬ 
rons  of  Brooklyn,  for  completing  the 
new  edition  of  the  chait  of  New  York 
h^bor.  Plane-table  survey  of  the 
Hudson  river  extended  on  the  eastern 
side  from  Tarrytown,  northward,  to 
Croton  river,  including  Sing  Sing  and 
other  villages.  (See  also  Sections  I 
and  HI.) 

6 

Topography  and 
hydrography. 

John  Meehan,  sub-assistant; 
W.  W.  Harding  and  C.  8. 
Hein,  aids. 

Shore-line  survey  extended  to  Coxsackie, 
and  soundings  continued  in  Hudson 
river,  upwards,  from  Tivoli  to  Four- 
Mile  Point,  below  Coxsackie.  (See  also 
Section  VIII.) 

7 

Hydrography _ 

George  Davidson,  assistant.. 

Special  hydrographic  examination  made 
in  the  vicinity  of  Pea  Patch  island, 
Delaware  river,  and  development  of 
changes  by  comparison  with  previous 
surveys.  Lines  of  level  run  on  League 
island,  and  at  Red  Bank,  N.  J.  (See 
also  Section  VI. ) 

8 

Magnetic  observa¬ 
tions. 

C.  A.  Schott,  assistant;  P.  H. 
Donegan,  aid. 

Magnetic  elements  determined  at  Phila¬ 
delphia,  at  Harrisburg,  near  Browns¬ 
ville,  at  Erie,  and  at  Williamsport, 
Penn’a. ;  and  at  Bath,  N.  Y.  (See  also 
Section  III.) 

Tidal  observations. 

R.  T.  Bassett. ............. 

Observations  continued  at  the  station  on 

Governor’s  island.  New  York  harbor, 
with  self  registering  tide  gauge. 

Section  HI. 

From  Cape  Henlo- 
pen  to  Cape  Hen¬ 
ry,  including  the 
coast  of  part  of 
Delaware  and  the 
coast  of  Maryland 
and  part  of  Vir¬ 
ginia. 

1 

Triangulatfon  and 
topography. 

Fairman  Rogers,  acting  as- 
assistaut;  H.  L.  Whiting 
and  A.  W.  Longfellow, 
assistants;  F.  P.  Webber, 
Chas.  Ferguson,  John  Me¬ 
ehan,  and  R.  £.  Halter, 
sub-assistants;  Chas.  Hos- 
mer,  aid. 

Triangulation  and  plane-table  survey  of 
the  banks  of  the  Potomac  completed 
from  Blakistone  island  to  Washing¬ 
ton,  and  joined  with  the  topographical 
survey  of  the  District  of  Columbia. 
(See  also  Sections  I  and  U.) 

2 

Topography. ...... 

John  Meehan,  sub-assistant; 
Charles  Hosmer,  W.  W. 
Harding,  and  F.  A.  Lue- 
ber,  aids. 

Detailed  survey  of  the  environs  of  Wil¬ 
liamsport,  Md.,  for  military  purposes. 
(See  also  Sections  H  and  VHI.) 

••••••• 

3 

Topography....... 

Charles  M.  Bache,  sub-assist¬ 
ant. 

Topography  for  military  use  of  the  ground 
north  and  west  of  Bladensburg,  Md., 
along  the  line  of  the  District  of  Colum¬ 
bia. 
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APPENDIX  No-  1 — Continned. 


Limits  of  sectioiis. 

j  Parties. 

Operations. 

Persons  conducting  opera¬ 
tions. 

Localities  of  operations. 

Section  Ill- 
Continued. 

i  No  4 

i 

1 

i 

Topography....... 

1  J.  G.  Oltmanns,  sub-assist¬ 
ant. 

Plane-table  survey  commenced  of  the  site 
and  approaches  of  Fort  Lincoln,  and 
other  defensive  works,  near  Washing¬ 
ton  city.  (See  also  Section  VI U  ) 

5 

Topography _ ... 

T.  W.  Robbins _ 

Extension  of  the  topographical  survey  in 
Fairfax  county,  Va.,  from  Falls  Church 
towards  Fort  Marcy  and  Lewinsville. 

6 

Topography . . 

H.  L  Whiting,  assistant;  C. 
M.  Bache,  sub-asbistart. 

Topography  of  Manassas  Junction,  Va., 
and  its  vicinity,  including,  with  other 
surface  details,  the  intrenchments 
erected  in  1861.  (See  also  Sections  I 
and  II.) 

7 

Topography. 

C.  M.  Bache,  sub-assistant; 
T.  W.  Robbins,  aid. 

Plane-table  survey  on  the  north  side  of 
the  Rappahannock  river,  opposite  Fred¬ 
ericksburg,  including  Falmouth  and  its 
environs,  and  the  roads  leading  to 
Belle  Plain  and  the  upper  part  of  Poto¬ 
mac  creek. 

8 

Topography _ 

F.  W.  Dorr,  sub-assistant ; 
J.  W  Donn,  aid. 

Special  topographical  service  in  the  army 
of  the  Potomac,  on  the  peninsula,  be¬ 
tween  York  and  James  rivers,  includ¬ 
ing  local  surveys  and  general  recon¬ 
naissance.  (See  also  Sections  I  and  U.) 

9 

Verification  of  to¬ 
pography. 

A.  M  Harrison,  assistant; 
H.  W.  Bache,  aid. 

Line  run  with  the  plane-table  from  the 
upper  sea-coast  of  Virginia  to  the  head 
of  Pocomoke  sound,  connecting  the 
survey  of  Chincoteague  bay  with  that  of 
the  Chesapeake.  (See  also  Section  I ) 

10 

Topography . 

Charles  Hosmer;  F.  A.  Lue- 
ber,  aid. 

Topographical  survey  of  Drummondtown 
and  ite  vicinity,  for  military  purposes, 
embracing  also  the  surface  details  of 
Acoomac  county,  Va.,  eastward  and 
westward,  to  junctions  with  former 
plane-table  surveys  of  the  Atlantic 
coast  and  shore  of  Chesapeake  bay. 

11 

Topography.  ...... 

A.  M.  Harrison,  assistant ; 
H.  W.  Bache  and  F.  A. 
Lueber,  aids. 

Special  plane-table  surveys  of  redoubts, 
forts,  and  intrenched  camps  on  the 
banks  of  Elizabeth  river,  Va.,  and  in 
the  neighborhood  of  Norforlk;  showing 
also  the  condition  of  the  navy  yard  in 
June,  1862.  (See  also  Section  I.) 

12 

Hydrography  _ _ 

Lieut  Comg.  T.  8.  Phelps, 
U.  8.  N.,  assistant. 

Hydrography  of  the  Potomac  river  ex¬ 
tended  upwards  from  Blakistone  island 
to  the  vicinity  of  Indian  Head,  includ¬ 
ing  the  development  of  the  Eettlebot- 
tom  shoals.  (See  also  Section  IV.) 

13 

Hydrography . 

C.  P.  Patterson, hydrographic 
inspector. 

Hydrographic  survey  of  the  Potomac  from 
Alexandria  to  Georgetown,  including 
the  Eastern  Branch  to  the  vicinity  of 
the  navy  yard. 

14 

Special  service.  _ _ 

Lieut.  Comg.  T.  8.  Phelps, 
U.  8.  N.,  assistant. 

With  North  Atlantic  blockading  squad¬ 
ron  before  Yorktown,  Va. ;  in  York  river 
and  its  branches;  extended  reconnais¬ 
sance  up  the  Mattaponi  river;  and  guard 
duty  at  West  Point.  (See  also  Section 
IV.) 
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limits  of  sections. 

Parties. 

Operations. 

Persons  conducting  opera¬ 

Localities  of  operations. 

tions. 

StcnoN  ni — 

Con  tinned. 

No.  16 

Hydrography . 

Magnetic  observa¬ 
tions. 

A.  M.  Harrison,  assistant; 
H.  W.  Bache,  aid. 

C.  A.  Schott,  assistant;  P. 
H.  Donegan,  aid. 

Hydrographic  resurvey  of  Metomkin  in¬ 
let,  Va. ,  including  also  Metomkin  bay, 
and  development  of  changes  in  the 
shore-line  of  the  entrance  for  military 
purposes.  Buoys  set  to  mark  the  chan¬ 
nel  into  the  inlet.  (See  also  Section  1.) 

Magnetic  declination,  dip,  and  intensity, 
and  instrumental  constants  determined 
at  the  station  in  Washington,  D.  C. 
(See  also  Section  11.) 

SicnoN  IV. 

Tidal  observations. 

M.  C.  King . 

Self-registering  tide  gauge  continued  in 
operation  at  Old  Point  Comfort,  Va. 

From  Cape  Henry  to 
Cape  Fear,  inclnd- 
ing  part  of  the 
coast  of  Virginia 
and  of  North  Car¬ 
olina. 

1 

Hydrography . 

Lieut.  Comg.  T.  S  Phelps, 
U.  S.  N.,  assistant. 

Complete  hydrographic  resurvey  of  Hat- 
teras  inlet,  including  its  approaches 
from  seaward  and  the  channels  leading 
into  Pamplico  sound.®  (See  also  Sec¬ 
tion  HI.) 

2 

Physicid  survey-  .  . . 

Henry  Mitchell,  assistant-,. 

Observations  on  the  tides  and  currents  at 
Hatteras  inlet,  N.  C.,  with  reference  to 
their  effect  in  changing  the  shore-lines 
outside  and  inside  of  Pamplico  sound. 
(See  also  Section  I.) 

3 

Special  service  and 
hydrography. 

A.  S.  Wadsworth,  assistant ; 
H.  Mitchell,  assistant ; 
Edw’d  Cordell,  C.  P.  Dilla- 
way,  and  L.  A.  Sengteller, 
aids. 

Special  service  at  Hatteras  inlet  with 
North  Atlantic  blockading  squadron. 
Hydrography  of  Oregon  inlet,  and 
hydrographic  reconnaissance  in  Neuse 
river,  N.  C.  Stakes  set  to  mark  the 
channel  and  buoys  placed  on  the  Mid¬ 
dle  Ground.  (See  also  Section  I.) 

SionoN  V. 

4 

Topography  and 
hydrography. 

Albert  Boschke,  acting  as¬ 
sistant  ;  E.  H.  Courtenay, 
aid. 

1 

Shore-line  survey  to  determine  changes, 
and  hydrographic  resurvey  of  the  en¬ 
trance.  approaches,  and  harbor  of  Beau¬ 
fort,  N.  C. 

From  Cape  Fear  to 

1 

Triangulation,  to- 

I 

C.  0  Boutelle,  assistant ; 

Special  and  general  service  on  the  coast 

St.  Mary’s  river, 

pography,  and 

C.  H  Boyd,  J.  8.  Bradford, 

of  South  Carolina  and  Georgia,  with  the 

including  part  of 
the  coast  of  North 
Carolina,  and  the 
coast  of  S.  Caro¬ 
lina  and  Georgia. 

hydrography. 

H.  W.  Longfellow,  C.  L. 
Bixby,  aids. 

South  Atlantic  blockading  squadron. 
Soundings  made  and  buoys  set  on  Rat- 
tlesuake  shoal.  Reconnaissance  and 
direction  of  surveying  parties  in  sound¬ 
ing  Stono  inlet  and  its  branches;  in 
North  Edisto  river;  St.  Helena  sound; 
Port  Royal  sound,  including  Broad  and 
Beaufort  rivers  and  their  tributaries; 
Skull  creek  and  Calibogue  sound,  S.  C. ; 
Tybee  roads;  Wassaw  sound;  and  St. 
Simon’s  sound,  Ga.;  and  Pemandina 
harbor,  Florida.  Buoys  set  and  deter¬ 
mined  in  position  at  these  entrances. 
Hydrographic  changes  ascertained  and 
sailing  directions  furnished  for  new 
editions  of  the  harbor  charts. 

2  1 

Topography . . 

Cleveland  Rockwell _ 

Shore-line  survey  for  military  purposes 
of  Stono,  Folly,  and  Eiawah  rivers,  and 
of  John’s,  James’s,  Cole’s,  Kiawah, 
and  Folly  Islands,  including  the  in- 
trenchments  found  on  their  banks. 
Topographical  survey  of  the  inside  shore 
of  Port  Royal  island,  and  of  part  of 
Broad  river,  S.  C.  (Sec  also  Section  I.) 

0  Superintendent’s  Report  for  1861,  page  44. 
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Limits  of  sections. 

Parties. 

Operations. 

Persons  conducting  opera¬ 
tions. 

n  — — - 

Localities  of  operations. 

Section  V  — 
Continued. 

No.  3 

Topography . . 

W.  H.  Dennis,  sub-assistant. 

1 

Shore-line  survey  for  military  purposes  of 
Beaufort  river,  S.  C. ,  and  of  the  upper 
part  of  Brood  river,  including  Archer’s 
creek  and  Cowan  creek.  (See  also  Sec¬ 
tion  I  ) 

4 

Hydrography _ 

W.  S.  Edwards,  sub-assistant. 

Hydrography  of  Stono,  Folly,  and  Kiawah 
rivers,  and  supplementary  soundings  in 
Broad  and  Beaufort  rivers,  S.  C.,  includ¬ 
ing  the  channels  of  Archer’s  and  Cowan 
creeks  for  military  purposes.  Complete 
hydrographic  survey  of  Skull  creek  and 
of  Calibogue  sound.  (See  also  Section 
II.) 

Section  VI. 

From  Saint  Mary’s 
river  to  Saint  Jo¬ 
seph’s  bay,  includ¬ 
ing  the  eastern 
and  part  of  the 
western  coast  of 
the  Florida  penin¬ 
sula,  and  the  Flo¬ 
rida  reefs  and  keys. 

Hydrography _ 

George  Davidson,  assistant ; 
G.  A.  Fairfield,  assistant ; 
C.  T.  lardella  and  C.  Fen- 
dall,  sub  assistants;  A.  T. 
Mosman,  L  L.  Nicholson, 
and  A.  B.  Fauntleroy, 
aids. 

Hydrography  outside  of  Florida  reef 
abreast  of  Upper  Matacumba  Key,  and 
extending  southward  and  westward  to 
a  junction  with  former  work  abreast  of 
Lower  Matacumba  Key.  (See  also  Sec¬ 
tions  I  and  II.) 

1 

Magnetic  observa¬ 
tions. 

J.  G.  Oltmanis,  sub-assist¬ 
ant,  (part  of  season ;) 
F.  F.  Nes,  sub-assistant, 
(part  of  season ;)  Samuel 
Walker. 

Differential  observations  for  the  three 
magnetic  elements  continued  by  pho¬ 
tography,  and  absolute  determinations 
made  monthly.  (See  also  Sections  I 
and  VIII ) 

Section  VIII. 

From  Mobile  bay  to 
Vermilion  bay,  in¬ 
cluding  the  coast 
of  Alabama  and  I 
Missis.-ippi,  and  : 
part  of  the  coast 
of  Louisiana. 

1 

1 

1 

j 

Hydrography  and 
special  service. 

F.  H.  Gerdes,  assistant;  J  8. 
Harris,  acting  assistant ; 
J.  G.  Oltmanns,  sub-as¬ 
sistant;  T.  C.  Bowie,  aid. 

Special  service  and  determination  of  posi¬ 
tions  by  triangulation  near  Forts  Jack- 
son  and  St.  Philip,  Mississippi  Delta. 
Southwest  Pass  of  the  Mississippi 
sounded  out  and  buoys  set  to  mark  its 
channel.  Sailing  directions  furnished 
and  general  service  with  the  Western 
Gulf  blockading  squadron.  (See  also 
Section  I.) 

2 

Topography- . 

John  Meehan,  sub-assistant ; 
K.  M.  Bache,  assistant. 

Plane-table  surveys  for  military  purposes 
of  the  ground  commanded  by  the  de¬ 
fensive  works  erected  at  St.  Louis,  Mo., 
in  1861.  (See  also  Section  II.) 

Section  X. 

Western  coast  of  the 
Unite<i  States  from 
the  San  Diego  j 
boundary  to  the  | 
forty-second  par¬ 
allel,  including  1 
the  coast  of  Cali-  | 
fornia.  1 

1 

1 

! 

! 

Triangulation . 

W.  E.  Green  well,  assistant ; 
Julius  Kincheloe,  aid. 

Triangulation  of  San  Clemente  island 
(Santa  Barbara  channel)  completed, 
and  that  of  the  coast  of  California  be¬ 
tween  San  Pedro  and  Point  Duma. 

2  j 

Top'^graphy _ 

W.  M.  Johnson,  sub-assistant. 

•1 

i 

Plane-table  survey  continued  of  the  shores 
of  Half  Moon  bay,  Cal. 

1 

3  1 

1 

Topography . 

1 

A.  F.  Rodgers,  assistant; 
David  Kerr,  aid. 

Topography  completed  of  the  shore  of 
Tomales  bay.  Cal  ,  and  complete  plane- 
table  survey  made  of  the  short  s  of 

Bodega  bay. 
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SicnoN  XI. 

From  the  42d  paral¬ 
lel  to  the  north¬ 
western  boundary 
of  the  United 
States,  including 
the  coast  of  Oregon 
and  that  of  Wash¬ 
ington  Territory. 
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tions. 

Localities  of  operations. 

No.  4 

Hydrography  _ _ _ 

Commander  B.  F.  Sands,  U. 
S.  N.,  assistant. 

Hydrographic  survey  of  Bodega  bay  and 
roadstead,  and  of  the  coast  of  Cali¬ 
fornia  between  it  and  the  bar  of  Tomales 
bay.  Soundings  made  in  Karquines 
strait,  between  Benicia  and  Martinez, 
and  at  the  junction  with  Mare  Island 
strait;  and  development  of  the  bar  and 
shoal  water  off  Point  Wilson  in  San 
Pablo  bay. 

Tidal  observations. 

A.  Cassidy,  H.  E.  Ubrlandt.. 

Regular  series  continued  with  self-regis¬ 
tering  tide-gauges  at  San  Diego  and  San 
Francisco. 

Hydrography  - 

James  S.  Lawson,  sub-assist¬ 
ant  ;  A.  T.  Mosman,  aid, 
(part  of  season ;)  H.  An¬ 
derson,  aid. 

Soundings  farther  extended  in  Eoos  bay, 
Oregon,  and  hydrographic  survey  com¬ 
menced  of  the  bar  and  entrance  of 
Gray’s  harbor,  W.  T. 

Tidal  ohservatioDS. 

L.  Wilson . . . 

Observations  continued  at  Astoria,  with 
self-registering  tide-gauge. 
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Information  furnished  from  the  Coast  Survey  office  hy  tracings  from  original  sheets  in  reply  to  special  calls 

during  the  year  1861-*62 


Date. 

Names. 

Data  furnished 

1861. 

• 

Nov.  6 

Navy  Departmunt  -  . . . . 

Tracing  of  the  topography  of  the  coast  of  North  Carolina  from 
Cape  Hatteras  to  Ocracoke  inlet. 

Dc:c.  3 

Captain  B.  F.  Loper,  U.  S.  A . . 

Tracing  from  the  hydrographic  resurvey  of  Hatteras  inlet,  N. 
C  ,  (1861.) 

3 

1862. 

Brig.  Gen.  John  G.  Foster,  D.  S.  A...... _ 

Tracings  from  the  hydrographic  and  topographical  sheets  of 
Boanoke  island  and  vicinity,  N.  C. 

Jan.  4 

Tracing  of  the  shore-line  of  the  coast  of  North  Carolina 
1-200,000. 

4 

Tracings  from  the  hydrographic  and  topographical  sheets  of 
Roanoke  island  and  vicinity,  N.  C. 

24 

Tracings  from  topographical  sheets,  coast  of  North  Carolina. 

Feb.  12 

Brig.  Gen.  Seth  Williams,  U.  S.  A . 

Tracings  from  reconnaissance  sheets  of  White  House  Point, 
Lower  Cedar  Point,  and  Mathias  Point,  Potomac  river. 

March  21 

Brig.  Gen.  Joseph  G.  Totten,  chief  engineer, 
U.  S.  A. 

Tracing  from  hydrographic  sheet  of  Casco  bay.  Me. 

17 

Com  G.  J.  Pendergrast,  U.  S.  N . . 

Hydrography  of  the  Delaware  river,  above  Fort  Mifflin. 

17 

Hydrography  of  the  Delaware  river,  below  Fort  Mifflin. 

18 

Hon.  Henry  Ingalls,  Maine.. . . . 

Hydrography  and  topography  of  the  Sheepscot  river.  Me. 

18 

Brig.  Gen.  W.  B.  Franklin,  U.  S.  A . . 

Tracing  of  the  topography  of  the  Pocosin  river,  Chesapeake 
bay. 

18 

Lieut.  Col.  J.  N.  Macomb,  corps  of  topogpraph- 
ical  engineers. 

Tracing  from  topographical  sheet  of  the  city  of  Bichmond,Va. 

20 

Tracing  from  hydrographic  and  topographical  sheets  of  the 
Appomattox  river  to  Petersburg,  Va. 

April  14 

Hon.  P.  H.  Watson,  Assistant  Secretaiy  of  War. 

Tracing  of  the  topography  and  hydrography  of  SewelTs  Point, 
Hampton  roads,  and  vicinity,  Va. 

15 

John  A.  Clarke,  esq  ,  Philadelphia . 

Topography  of  Lockwood’s  Folly  inlet  and  vicinity,  N  C. 

16 

Col.  Andrew  A.  Humphreys,  corps  of  topo¬ 
graphical  engineers. 

Topography  of  Yorktown  and  vicinity,  Va. 

26 

Lieut.  Col.  J.  N.  Macomb,  corps  of  topographi¬ 
cal  engineers. 

Tracing  of  the  topography  of  Fredericksburg  and  vicinity,Va. 

29 

Col.  Bichard  Delafield,  corps  of  engineers...... 

Hydrography  and  topography  of  the  vicinity  of  Fort  Schuyler, 
N.  Y. 

May  7 

War  Department _ _ _ 

Tracing  of  the  plane-table  survey  of  Richmond,  Va. 

12 

Bowdoin,  Laroeques  &  Barlow,  N.  Y..... . 

Shore-line  of  the  Rio  Grande  river,  Texas,  with  six,  twelve, 
and  eighteen  feet  curves. 

12 

. do . 

Geographical  positions  mouth  of  the  Rio  Grande  river,  Texas. 

20 

Hon.  Benj.  Stark,  Washington,  D.  C . 

Shore-line  of  the  Rio  Grande  river,  Texas,  with  six,  twelve, 
and  eighteen  feet  curves 

June  14 

United  States  district  attorney  for  the  southern 
district  of  New  York. 

Tracing  showing  shore-line,  soundings,  and  currents  in  the 
East  river,  near  the  Brooklyn  navy  yard. 

14 

Charles  Hastings,  consulting  engineer,  Brook¬ 
lyn  navy  yard. 

Tracing  showing  shore-line,  soundings,  and  currents  in  the 
East  river,  near  the  Brooklyn  navy  yard. 

14 

Navy  Department  _ _ 

Topography  and  hydrography  of  League  island  and  vicinity, 
Delaware  river. 

18 

Hydrography  of  the  upper  waters  of  Stono  river,  S  C  ,  and  of 
the  inland  passage  between  Charleston  and  Savannah. 

21 

Tracing  of  the  hydrography  and  topography  of  the  D.daware 
river  from  the  Philadelphia  navy  yard  to  Fort  Mifflin. 

July  8 

Maj.  Gen.  George  B.  McClellan,  U.  S  A . 

Tracing  of  the  plane-table  survey  of  James  river  from  Harri¬ 
son’s  Point  to  Curl’s  Neck,  Va. 
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1862. 

Julj  9 

Maj.  Gen.  George  B.  McClellan,  U.  S.  A . . 

Tracing  of  the  plane-table  survey  of  James  river  from  CurPs 
Neck  to  Falling  creek,  Va. 

11 

Brig.  Gen.  Andrew  A.  Humphreys,  U.  S.  A.... 

Traciog  of  the  James  river  survey  from  Eingland’s  creek  to 
Falling  creek,  including  site  of  Fort  Darling,  Va. 

17 

Hon.  Henry  May,  Maryland . . 

Topography  of  St.  MicbaePs  river,  with  part  of  Thirdhaven 
creek,  Md. 

17 

Brig.  Gen.  Andrew  A.  Humphreys,  U.  S.  A-... 

Topography  and  hydrography  of  James  river  from  Sandy 
Point  to  Harrison’s  bar,  Va. 

22 

Topography  of  James  river  from  Curl’s  Neck  to  Wilton,  Va. 

22 

. do . 

Topography  of  James  river  from  Curl’s  Neck  to  Cogain’s 
Point,  Va. 

August  2 

Hon.  G.  V.  Fox,  Assistant  Secretary  of  the  Navy. 

T  acing  of  part  of  Narragansett  bay,  R.  I. 

8 

Hydrography  of  Potomac  river  from  the  entrance  up  to  Indian 
Head. 

8 

Col.  Richard  Delafield,  corps  of  engineers . 

1 

Topography  and  hydrography  of  the  vicinity  of  Castle  Rich¬ 
mond,  N.  Y. 

8 

Navy  Yard  Commission  _ _ 

Hydrography  and  topography  of  League  island  and  vicinity, 
Delaware  river. 

14 

Hydrography  and  topography  of  New  London  harbor  and 
Thames  river.  Conn. 

14 

Brig.  Gen.  H.  H.  Lockwood,  U.  S.  A . . 

Topography  of  part  of  Accomac  county,  with  hydrography  of 
Metomkin  inlet  and  Onancock  creek,  Va. 

16 

Brig.  Gen.  Andrew  A.  Humphreys,  U.  S.  A.... 

Topography  of  Appomattox  river  from  City  Point  to  Peters¬ 
burg,  Va. 

20 

Col.  Richard  Delafield,  corps  of  engineers _ _ 

Topography  and  hydrography  of  Willet  s  Point  and  vicinity, 
L.  I  sound. 

Sept.  1 

Lieut.  Col.  J.  N.  Macomb,  corps  of  topographic 
cal  engineers. 

Topography  of  the  left  bank  of  the  Rappahannock  river,  Va. 

1 

Tracing  of  a  reconnaissance  of  the  roads  near  Fredericksburg, 
Va. 

22 

Navy  Department _ _ _ ........ 

Hydrography  of  the  resurvey  made  in  1862  of  Beaufort  har¬ 
bor,  N.  C. 

25 

Gouverneur  Morris,  esq.,  N.  Y...... _ 

Hydrography  of  Throg’s  Neck  reach,  Long  Island  sound. 

Oct.  2 

Prof.  Warren  Holden,  Philadelphia.. _ .... 

Results  of  azimuth  computations  for  Girard  College,  Phila¬ 
delphia. 

31 

Navy  Department _ ... _ _ _ .......... 

Topography  and  hydrography  of  James  river  from  Harrison’s 
Point  to  Richmond,  Va.,  manuscigpt  map  in  three  sheets 
on  full  scale  of  survey. 
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APPENDIX  No.  4. 

GENERAL  LIST  OF  COAST  SURVEY  DISCOVERIES  AND  DEVELOPMENTS  TO  1861,  INCLUSIVE. 

1.  A  ledge  with  four  fathoms  of  water  on  it,  discovered  S.SW.  J  W.  (true)  and  a  mile  and  a  quarter 
from  Pemaquid  light-house,  coast  of  Maine,  1S60. 

2.  Numerous  dangerous  reefs  and  ledges  developed  at  the  entrance  and  in  the  approaches  of  Damariscotta 
river,  Maine,  1860. 

3.  Two  rocks,  one  with  three  and  a  quarter  fathoms,  the  other  with  only  ten  feet  of  water,  and  a  ledge 
with  three  and  a  half  fathoms,  found  in  the  channel  of  Booth  bay,  Maine,  1860. 

4.  Jeffrey’s  bank  and  Jeffrey’s  ledge,  off  the  coast  of  Maine,  thoroughly  sounded  out,  1860. 

5.  Only  eighteen  feet  at  mean  low  water  found  on  the  rock  one  mile  to  the  southward  of  Seguin  island, 
coast  of  Maine,  1859. 

6.  Temple’s  ledge,  near  Cape  Small  Point,  Maine,  1857. 

7.  True  position  of  the  Hussey  rock,  in  Casco  bay,  determined,  correcting  the  erroneous  one  assigned 
on  previous  charts,  1859. 

8.  Determination  of  the  position  of  a  sunken  rock  on  which  the  steamer  Daniel  Webster  struck,  in  Casco 
bay,  on  the  evening  of  the  13th  of  October,  1856. 

9.  Determination  of  the  dimensions  of  Alden’s  rock,  near  Cape  Elizabeth,  Maine,  1854. 

10.  Determination  of  the  position  of  the  “Hue  and  Cry,”  the  “Old  Proprietor,”  and  other  dangers  off 
Cape  Elizabeth,  Maine,  1859. 

11.  Huzzy’s  rock,  south  of  Fletcher’s  Neck,  Maine,  determined  in  position,  1859. 

12.  Development  of  a  four-fathom  bank  off  Cape  Porpoise,  Maine,  1859. 

13.  Fishing  ledge,  off  Kennebunk,  Maine,  thoroughly  sounded,  1859. 

14.  A  rock*oue  mile  to  the  southward  and  westward  of  Boon  island,  with  seventeen  feet  water.  The 
sea  breaks  on  it  in  heavy  weather,  1858. 

15.  Development  of  a  rock  off  Ogunquit,  bare  at  low  tides,  and  very  little  known,  1859. 

16.  Development  of  Boon  Island  ledge,  coast  of  Maine,  1858. 

17.  A  rock  off  Cape  Neddick,  Maine,  determined  in  position,  1858. 

18.  A  detached  rock,  two  thirds  of  a  mile  northward  and  eastward  of  York  ledge,  ^le.,  1858. 

19.  Determination  of  the  position  of  a  rock  more  than  a  mile  off  the  mouth  of  York  nver,  Maine,  bare 
at  low  tides  and  dangerous  to  coasters,  1858. 

20.  Development  of  Duck  Island  ledge,  1858. 

21.  A  fishing  bank  sounded  out  off  Wood  island,  coast  of  Maine,  1859. 

22.  A  very  dangerous  rock,  with  only  six  and  a  half  feet  water,  off  the  entrance  to  Portsmouth  harbor, 
New  Hampshire,  about  four  nautical  miles  eastward  from  the  Whale’s  Back  light,  1858. 

23.  A  rock  with  twelve  feet  at  mean  low  water  about  four  miles  and  a  third  eastward  of  the  Whale’s 
Back,  1858. 

24.  Determination  of  the  positions  of  four  points  of  rock  in  Sandy  bay,  (Cape  Ann,)  Mass.,  1861. 

25.  A  rock  (not  on  any  chart)  in  the  inner  harbor  of  Gloucester,  Massachusetts,  discovered  in  1853. 

26.  Determination  of  rocks  off  Marblehead  and  Nahant,  1855. 

27.  Determination  of  the  position  of  White  Rock  ledge,  at  the  entrance  of  Saugus  river,  Massachusetts, 
1860. 

28.  A  bank  ninety  miles  eastward  of  Boston,  with  about  thirty-six  fathoms  of  water,  probably  a  knoll 
connected  with  Cashe’s  ledge,  but  with  deep  water  between  it  and  the  ledge,  1853. 

29.  Boston  harbor;  Broad  Sound  channel  thoroughly  surveyed  and  marks  recommended,  1848. 

30.  Several  rocks  in  the  fair  channel- way  in  Boston  harbor  entrance,  1854. 

31.  An  extension  of  the  sand-pit  to  the  southward  of  Sunken  ledge,  Boston  harbor,  since  the  survey  of 
1847,  1858. 

32.  Discovery  of  a  rock  with  only  seventeen  feet  of  water  at  mean  low  tide  in  the  Narrows  of  Boston 
harbor,  1860. 

33.  Special  investigation  of  the  currents  of  Boston  harbor,  1860  and  1861. 

34.  A  bank  (Stellwagen’s  bank)  with  ten  and  a  half  to  fourteen  and  a  half  fathoms  of  water  on  it,  at 
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the  entrance  to  Massachusetts  bay,  and  serving  as  an  important  mark  for  approaching  Boston  and  other 
harbors,  1854. 

35.  Extension  of  Stellwagen’s  bank  to  the  southward  and  eastward  some  sixteen  or  seventeen  square 
miles,  enclosed  by  the  twenty-fathom  curve,  1855. 

36.  Changes  in  the  vicinity  of  East  harbor,  (Cape  Cod,)  1857. 

37.  Special  tidal  and  current  observations  at  the  mouth  of  Scusset  river,  (Cape  Cod  bay,)  1860.  • 

38.  A  dangerous  sunken  ledge  (Davis’s  ledge)  to  the  eastward  and  in  the  neighborhood  of  Minot’s  ledge, 
1854. 

39.  Development  of  a  reef  extending  between  Minot’s  and  Scituate  light,  1856. 

40.  A  sunken  rock,  with  only  six  feet  on  it  at  low  water,  off  Webster’s  Flag-staff,  Massachusetts  bay, 
1856. 

41.  A  dangerous  rock  near  Saquish  Head,  entrance  to  Plymouth  harbor,  1856. 

42.  Three  rocks  determined  in  position,  partly  bare  at  low  water,  off  Manomet  Point,  Massachusetts  bay, 
1856. 

43.  Determination  of  a  very  dangerous  rock  off  Indian  Hill,  and  four  miles  southward  of  Manomet 
Point,  Massachusetts  bay,  with  as  little  as  six  feet  water  on  it,  1856. 

44.  The  currents  of  Cape  Cod  bay  observed  with  reference  to  their  physical  effects  on  the  shores,  1861. 

45.  Determination  of  the  position  of  a  small  rock  with  less  than  four  feet  at  mean  low  water,  near  the 
channel  and  in  the  vicinity  of  Great  Rock,  Hyannis  harbor,  Massachusetts,  1859. 

46.  Probable  connexion  of  George’s  bank  and  the 'deep  sea  banks  north  and  east  of  Nantucket,  1855. 

47.  The  decrease  of  depth,  with  general  permanence  of  form  of  George’s  bank,  off  the  coast  of  Massa¬ 
chusetts,  1857. 

48.  A  shoal  spot  near  Little  George’s  bank,  1857. 

49.  Non-existence  determined  of  “Clark’s  bank”  and  “Crab  ledge,”  laid  down  on  certain  charts  as 
distinct  from  an  immense  shoal  ground  off  Cape  Cod  peninsula,  1856. 

50.  Nantucket  shoals ;  Davis’s  New  South  shoals,  six  miles  south  of  the  old  Nantucket  south  shoals, 
in  the  track  of  all  vessels  going  between  New  York  and  Europe,  or  running  along  the  coast  from  the  eastern 
to  the  southern  States,  or  to  South  America;  discovered  in  1846. 

51.  Two  new  shoals  north  and  east  of  Nantucket;  discovered  in  1847. 

52.  Six  new  shoals  near  Nantucket,  the  outermost  fourteen  and  a  half  miles  from  land,  and  with  only 
ten  feet  water;  discovered  in  1848. 

53.  McBlair’s  shoals  off  Nantucket;  discovered  in  1849. 

54.  The  tidal  currents  of  Nantucket  shoals  and  the  approaches,  1854. 

55.  Davis’s  bank,  Nantucket  shoals ;  discovered  in  1848,  and  survey  finished  in  1851, 

56.  Fishing  Rip,  a  large  shoal  extending  north  and  south,  about  ten  miles  to  the  eastward  of  Davis’s 
bank,  and  thirty  miles  from  Nantucket,  with  four  and  a  half  fathoms ;  surveyed  in  1852. 

57.  A  ridge  connecting  Davis’s  New  South  shoal  and  Davis’s  bank  ;  found  in  1853. 

58.  A  small  Jbank  or  knoll  with  but  five  fathoms  on  it,  about  five  miles  east  of  Great  Rip,  with  twelve 
^homs  between  it  and  Davis’s  bank  and  Fishing  Rip,  the  water  gradually  deepening  outside  of  it  to  the 
northward  and  eastward  beyond  the  limits  of  the  series  of  shoals,  1853. 

59.  Discovery  of  a  shoal  lying  N.NE.,  over  six  miles  long,  and  twenty-four  miles  southeast  of  Davis’s 

south  shoal,  with  ten  to  ten  and  a  half  fathoms  of  water,  1860.  * 

60.  Discovery  of  three  small  banks  off  the  Nantucket  shoals  in  the  vicinity  of  Phelps’s  bank,  and  fur¬ 
ther  development  of  the  extent  of  that  shoal  ground,  1861. 

61.  Discovery  of  Edwards’s  shoal,  one  mile  and  seven-eighths  southward  of  Nantucket  light-boat,  1855. 

62.  Examination  of  the  interference  tides  of  Nantucket  and  Martha’s  Vineyard  sounds,  1855. 

63.  The  study  of  the  tidal  currents  of  the  Vineyard  and  Nantucket  sounds,  1857. 

64.  Contraction  of  the  inlet  at  the  north  end  of  Monomoy  island,  and  opening  of .  a  new  entrance  to 
Chatham  harbor,  1853. 

65.  Muskeget  channel,  surveyed  by  Lieutenant  C.  H.  Davis,  in  1848,  and  Lieutenant  C.  H.  McBlair,  in 
1850. 

66.  Discovery  of  two  shoal  spots,  with  twelve  and  thirteen  feet  water,  eastward  from  Great  and  Little 
Round  shoals,  Nantucket  sound,  1856. 

67.  Determination  of  two  shoal  spots  near  the  northern  extremity  of  Davis’s  bank,  with  fourteen  and 
eighteen  feet  water,  1856. 
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68.  Further  development  of  Edward’s  shoah  three-fourths  of  a  mile  from  the  southern  Cross  Rip ;  Nan¬ 
tucket  sound,  1856. 

69.  Shoal  sand  ridges  discovered  northward  of  Great  Point  light,  Nantucket  sound,  1856. 

70.  Important  changes  in  geographical  feature  at  the  southeastern  end  of  Martha’s  Yineyai*d,  IMuskeget 
channel,  1856. 

71;  Numerous  rocks  in  Martha’s  Vineyard  sound,  Long  Island  sound,  and  the  various  hays  and  harbors 
connected  with  them. 

72.  Luddington  rocks  determined  in  position,  about  ten  yards  apart,  a  mile  and  a  half  (nautical)  southwest 
hy  compass  from  New  Haven  light,  1858. 

73.  The  tidal  currents  of  Long  Island  sound,  1854. 

74.  The  tidal  currents  of  Hell  Gate,  1857. 

75.  Least  water  on  the  Hell  Gate  rocks  determined  by  dragging,  1857. 

76.  Tidal  currents  in  East  river.  New  York,  and  surface  and  sub-currents  investigated  in  New  ITork 
harbor,  the  lower  bay,  and  on  the  bar,  1858. 

77.  The  currents  of  the  great  bay  between  Massachusetts,  Rhode  Island,  Connecticut,  New  York,  and 
New  Jersey,  1855. 

78.  Gedney’s  channel  in  New  York  bay,  having  two  feet  more  water  than  the  old  channels.  Had  the 
true  depth  of  this  channel  been  known  in  1778,  (then  probably  existing,  as  seen  by  comparing  old  and  new 
charts,)  the  French  fleet  under  Count  D’Estaing  would  have  passed  into  the  bay  and»taken  the  assembled 
British  vessels,  1845. 

79.  The  changes  in  New  York  harbor,  near  New  York  city,  between  1845  and  1858. 

80.  Increase  of  depth  in  Buttermilk  channel,  ascertained  and  made  known  in  1848  by  survey  of  Lieu¬ 
tenant  D.  D.  Porter,  United  States  navy. 

81.  The  existence  of  a  seventeen-foot  spot  on  the  shoal  off*  the  batter}%  New  York  harbor,  the  extension 
of  the  shoal  towards  the  channel,  and  the  shoaling  of  the  water  generally  between  the  shoal  and  shore,  1859. 

82.  Shoal  in  the  main  ship  channel  of  New  York  harbor,  1855. 

83.  The  existence  and  character  of  8ub-cun*ent8  ascertained  as  bearing  on  the  physical  conditions  of 
New  York  harbor,  1859. 

84.  The  tides  of  Hudson  river,  1856. 

85.  Sandy  Hook ;  its  remarkable  increase  traced  from  the  surveys  of  the  topographical  engineers  and 
others,  and  by  several  successive  special  surveys  made  between  1844  and  1857. 

86.  Development,  by  soundings,  of  a  ridge  lying  sixteen  miles  ofi’  Barnegat,  N.  J.,  with  eleven  to  thir¬ 
teen  fathoms  of  water,  and  sixteen  fathoms  between  it  and  the  coast,  1861. 

87.  Special  examination  made  and  changes  noted  in  the  vicinity  of  the  Five-fathom  bank,  off  Cape  May, 
1861. 

88.  Delaware  bay  ;  Blake’s  channel  at  the  entrance  discovered  in  1844 ;  open  when  the  eastern  channel 
is  closed  by  ice.  This  discovery  has  served  to  develop  strikingly  the  resources  of  that  portion  of  Delaware. 

89.  Blunt’s  channel  in  Delaware  bay. 

90.  Changes  in  the  Delaware,  near  the  Pea  Patch,  1847. 

91.  Hydrographic  changes  developed  in  the  Delaware  river,  at  the  Bulk  Head  shoal,  near  Fort  Dela¬ 
ware,  at  the  bar  off  Fort  Mifflin,  and  opposite  to  Philadelphia,  1861. 

92.  The  true  extent  and  position  of  the  dangerous  shoals  flear  Chincoteague  inlet,  Virginia,  1852. 

93.  Metomkin  inlet,  Virginia,  shoaling  from  eleven  to  eight  feet  in  the  channel  during  1852. 

94.  Two  channels  into  AVachapreague  inlet,  Virginia— -one  from  the  northward  and  the  other  from  the 
eastward ;  both  with  seven  feet  water  at  low  tide,  1852. 

95.  A  shoal  half  a  mile  in  extent,  not  put  down  on  any  chart,  five  and  a  half  miles  east  from  the  north 
end  of  Paramore’s  island,  Virginia.  It  has  but  four  fathoms  water  on  it,  and  nine  fathoms  around  it,  1852. 

96.  Great  Machipongo  inlet,  Virginia.  Found  to  have  a  fine  wide  channel,  with  eleven  feet  water  on 
the  bar  at  low  ebb  and  fourteen  at  high  tide.  Good  anchorage  inside,  from  two  to  eight  fathoms.  The  best 
harbor  between  the  Chesapeake  and  Delaware  entrances,  1852. 

97.  Two  shoals  near  the  entrance  to  the  Chesapeake— one  four  and  three-quarters  nautical  miles  SE.  by 
E.  from  Smith’s  Island  light-house,  with  seventeen  feet  water  upon  it;  the  other,  E.  by  S.,  nearly  seven  and 
three-quarters  miles  from  the  same  light,  with  nineteen  and  a  half  feet  upon  it,  1853. 

98.  Only  three  feet  water  upon  the  “  inner  middle,”  the  shoal  part  of  the  middle  ground,  west  of  the 
“north  channel”  at  the  Chesapeake  entrance,  1852. 
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99.  A  twenty-five  fathom  bale  two  and  a  half  miles  W.SW.  from  Tazewell  triangulation  point,  eastern 
shore  of  the  Chesapeake.  All  other  charts  give  not  more  than  sixteen  fathoms  in  this  vicinity. 

100.  A  shoal  at  the  mouth  of  the  Great  and  Little  Choptank,  in  Chesapeake  bay,  1848. 

101.  The  sounding  and  measurement  of  the  bars  in  Rappahannock  river,  1855. 

102.  The  general  permanence  of  the  Bodkin  channel  and  shoals  in  its  vicinity,  at  the  entrance  of  the 
Patapsco  river,  between  1844  and  1854. 

103.  Changes  developed  in  the  shore-lines  at  the  entrance  of  Little  Annemessex  river,  Chesapeake 
bay,  1859. 

104.  A  shoal  (New  Point  shoal)  in  Chesapeake  bay,  with  sixteen  feet  water  on  it,  southeast  from  New 
Point  Comfort  light-house,  off  Mobjack  bay,  1854. 

105.  Re-examination  of  York  spit,  Chesapeake  bay,  and  least  water  determined,  (nine  feet,)  1855. 

106.  York  river,  Va.,  as  a  harbor,  1857. 

107.  A  reconnaissance  of  the  Wimble  shoals,  near  Nag’s  Head,  coast  of  North  Carolina,  1854. 

108.  Submarine  range  of  hills  beyond  the  Gulf  Stream  tracked  from  Cape  Florida  to  Cape  Look¬ 
out,  1855. 

109.  Deep  water  found  on  Diamond  shoal,  and  a  dangerous  nine-feet  shoal  off  Cape  Hatteras,  1850. 

110.  A  new  channel,  with  fourteen  feet  water,  into  Hatteras  inlet,  formed  during  the  year  1852,  which 
is  better  and  straighter  than  the  old  channel. 

111.  Changes  et  Hatteras  and  Ocracoke  inlets,  1857. 

112.  Extent  of  the  sea  encroachment  at  Cape  Hatteras,  and  changes  found  near  Hatteras  inlet,  N.  C., 
1860  and  1861. 

113.  The  general  permanence  in  depth  on  the  bar  of  Beaufort,  N.  C.,  with  the  changes  of  position  of  the 
channel,  1854. 

114.  Changes  on  the  bar  of  Beaufort,  N.  C.,  1857. 

115.  The  well-ascertained  influence  of  prevailing  winds  in  the  movement  of  the  bars  at  Cape  Fear  and 
New  Inlet  entrances,  and  the  gradual  shoaling  of  the  main  bar ;  the  latter  fact  being  of  great  importance  to 
the  extensive  commerce  seeking  that  harbor,  1853. 

116.  Changes  in  the  main  Western  and  New  Inlet  channels  in  Cape  Fear,  1855. 

117.  Frying  Pan  shoals,  off  Cape  Fear,  N.  C.;  a  channel  of  two  and  a  half  fathoms  upwards  of  a  mile 
wide,  distant  eleven  nautical  miles  from  Bald  Head  light-house  across  the  Frying  Pan  shoals.  A  channel 
extending  from  three  to  four  miles  from  the  point  of  Cape  Fear  to  eight  or  eight  and  a  half  miles  from  it, 
with  sufficient  water  at  low  tide  to  allow  vessels  drawing  from  nine  to  ten  feet  to  cross  safely.  A  channel  at 
the  distance  of  fourteen  nautical  miles  from  Bald  Head  light-house,  one  mile  wide,  with  three  and  a  half  to 
seven  fathoms  water  on  it.  The  Frying  Pan  shoals  extend  twenty  nautical  miles  from  Bald  Head  light¬ 
house,  and  sixteen,  seventeen,  and  eighteen  feet  water  is  found  seventeen  and  eighteen  nautical  miles  out 
from  the  light,  1851. 

118.  Shoaling  of  Cape  Fear  River  bar  thoroughly  examined  for  purposes  of  improvement,  1852. 

119.  Changes  of  shore-line  and  hydrography  determined  at  the  Cape  Fear  entrances,  N.  C.,  1858. 

120.  Changes  of  the  Cape  Fear  bars  and  channels,  1857. 

121.  Changes  at  the  entrance  of  Winyah  bay  and  Georgetown  harbor,  and  the  washing  away  of  Light¬ 
house  Point  at  the  same  entrance,  1853. 

122.  Less  water  found  off  Cape  Romaiif,  by  preliminary  examination,  than  has  been  heretofore  assigned, 
1859. 

123.  Maffitt’s  new  channel.  Charleston  harbor,  with  the  same  depth  of  water  as  the  ship  channel,  1850. 

124.  The  changes  in  Maffitt^s  channel.  Charleston  harbor,  S.  C.,  from  1852  to  1857. 

125.  Increase  of  depth  developed  in  Maffitt’s  channel.  Charleston  harbor,  S.  C.,  1858. 

126.  Changes  in  the  main  ship  channel.  Charleston  harbor,  1851. 

127.  Changes  in  the  channels  at  the  entrance  of  Charleston  harbor,  1852. 

128.  The  remarkable  discovery  of  continuous  deep-sea  soundings  off  Charleston,  and  of  soundings  in 
the  depth  of  between  four  and  five  hundred  fathoms  beyond  the  Gulf  Stream,  1853. 

129.  Development  of  the  changes  affecting  the  entrance  to  North  Edisto  river,  S.  0.,  1856. 

130.  Greater  depth  found  through  the  channel  of  Coosaw  river,  S.  C.,  (inland  passage,)  than  has  been 
hitherto  supposed  to  exist,  1860. 

131.  Discovery  of  a  new  channel  between  Martin’s  Industry  (shoal)  and  the  southeast  breakers.  Port 
Royal  entrance,  S.  C.,  1856.  • 
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132.  Discovery  of  cold  water  at  the  bottom  of  the  ocean  below  the  Gulf  Stream,  along  the  coast  of 
North  and  South  Carolina,  Georgia,  and  Florida,  f853. 

133.  The  discovery  of  the  cold  wall,  alternate  warm  and  cold  .bands,  and  various  other  features  of  the 
Gulf  Stream,  especially  such  as  concern  its  surface  and  deep-sea  temperatures,  and  its  distribution  relative 
to  the  shore  and  bottom  of  the  ocean. 

134.  Various  facts  relative  to  the  distribution  of  minute  shells  on  the  ocean  bottom,  of  probable  use  to 
navigators  for  recognizing  their  positions. 

135.  Changes  in  shore-line  and  in  depth  observed  in  Ossabaw  sound,  Ga.,  1860. 

136.  A  new  channel  developed  leading  into  Sapelo  sound,  Ga.,  three-quarters  of  a  mile  southward,  and 
better  than  the  one  in  use,  1860. 

137.  Examination  of  Doboy,  St.  Simon’s,  and  Cumberland  entrances,  1855. 

138.  A  shoal  inside  of  the  entrance  to  Amelia  river,  Fla.,  1857. 

139.  Hetzel  shoal,  off  Cape  Canaveral,  Fla.,  1850. 

140.  A  shoal  spot  found  off  the  coast  of  Florida,  ten  miles  from  land  and  fifteen  miles  N£.  of  Indian 
River  inlet,  1860. 

141.  Temperature  of  34°  beneath  the  Gulf  Stream,  thirty-five  miles  east  of  Cape  Florida,  at  a  depth 
of  three  hundred  and  seventy  fathoms,  1855. 

142.  Further  explorations  and  investigations  in  developing  the  character  of  the  Gulf  Stream  in  the 
Florida  channel,  1859  and  1860. 

143.  A  harbor  of  refuge  (Turtle  harbor)  to  the  northward  and  westward  of  Carysfort  light-house, 
Florida  reef,  with  a  depth  of  water  of  twenty -six  feet  at  the  entrance,  1854. 

144.  A  new  passage,  with  three  fathoms  water,  across  the  Florida  reef,  to  Legard  harbor,  under  Triumph 
reef,  (latitude  25°  30'  N.,  longitude  80°  03'  W.,)  which,  if  properly  buoyed,  will  be  valuable  as  a  harbor  of 
refuge,  1852. 

145.  A  safe  rule  for  crossing  the  Florida  reef  near  Indian  key,  1854. 

146.  Tennessee  shoal,  Florida  reef,  developed,  giving  only  twelve  feet  of  water  on  its  outer  patch,  1860. 

147.  The  position  of  a  sunken  wreck  determined  and  marked,  lying  off  Grassy  key,  Florida  reef,  and 
near  the  track  of  vessels,  1860. 

148.  A  new  channel  into  Key  West  harbor,  1850. 

149.  Co-tidal  lines  for  the  Atlantic  coast  of  the  United  States,  1854. 

150.  Rules  for  navigators  in  regard  to  the  tidal  currents  of  the  coast,  1857. 

151.  Isaac  shoal,  near  Rebecca  shoal,  Florida  reef;  not  laid  down  on  any  chart,  1852. 

152.  Channel  No.  4,  a  northeast  entrance  into  Cedar  Keys  bay,  1852. 

153.  Directions  for  entering  the  harbor  from  Crystal  River  offing,  west  coast  of  Florida  peninsula,  1856. 

154.  A  new  channel  discovered,  leading  into  St.  George’s  sound,  (Apalachicola,  Fla.,)  at  the  east  end  of 
Dog  island,  and  anchorage  connected  with  it,  1858. 

155.  Shoals  near  the  east  and  west  passes  of  St.  George’s  sound,  (Apalachicola,  Fla.,)  and  a  new  chan* 
nel  found  between  St.  George’s  and  St.  Vincent’s  islands,  1858. 

156. -  Indications  noticed  of  a  deeper  and  better  channel  forming  to  lead  to  the  East  Pass  anchorage,  St* 
George’s  sound,  Fla.,  1860. 

157.  Changes  in  the  depth  of  water  observed  by  comparison  of  soundings  at  Perdido  entrance,  1860. 

158.  Mobile  Bay  Entrance  bar ;  in  1832  only  seventeen  feet  at  low  water  could  be  carried  over  it ;  in 
1841  it  had  nineteen,  and  in  1847  it  had  twenty  feet  and  three  quarters,  as  shown  by  successive  surveys,  1847. 

159.  The  diminution,  almost  closing,  of  the  passage  between  Dauphine  and  Pelican  islands,  at  the 
entrance  of  Mobile  bay,  1853. 

160.  The  currents  of  Mobile  bay  specially  investigated,  1860. 

161.  Horn  Island  channel,  Mississippi  sound,  1852. 

162.  The  removal  of  the  east  spit  of  Petit  Bois  island  in  the  hurricane  of  1852,  opening  a  new  com¬ 
munication  between  the  Gulf  and  Mississippi  sound,  and  the  rendering  of  Horn  Island  Pass  more  easy  of 
access  by  the  removal  of  knolls,  1853. 

163.  The  accurate  determination  of  Ship  shoal,  off  the  coast  of  Louisiana,  in  connexion  with  the  site 
for  a  light-house,  1853. 

164.  An  increase  of  depth  of  water  on  the  bar  of  Pass  Fourchon,  La.,  1854. 

165.  Deep-sea  soundings  in  the  Gulf  of  Mexico,  1855-’56. 

166.  Tidal  phenomena  of  the  Gulf,  1855. 
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167.  The  changes  at  Aransas  Pass,  Texas,  as  bearing  on  the  question  of  a  light-house  site,  1853. 

168.  Co-tidal  lines  of  the  Gulf  of  ^lexico,  1856. 

169.  On  the  effect  of  wind  in  disturbing  the  tides  of  the  Gulf  of  Mexico,  1856. 

170.  Development  of  a  bar  at  the  entrance  of  San  Diego  bay.  Cal.,  1856. 

171.  A  shoal  inside  of  Ballast  Point,  San  Diego  bay,  with  only  twelve  and  a  half  feet  of  water,  not 
aid  down  on  any  chart,  1852. 

172.  The  determination  of  the  position  and  soundings  on  Cortez  bank,  off  the  coast  of  California,  1853. 

173.  Complete  hydrographic  survey  and  determination  of  a  point  of  rock  on  Cortez  shoal,  1856. 

174.  Tides  of  San  Diego,  San  Francisco,  and  Astoria,  1854. 

175.  The  non-existence  of  San  Juan  island,  usually  laid  among  the  Santa  Barbara  group,  1852. 

176.  Co-tidal  lines  of  the  Pacific  coast,  18e55. 

177.  Determination  of  Uncle  Sam  rock,  1855. 

178.  Investigation  of  the  currents  of  Santa  Barbara  channel,  1856. 

179.  Red  sand  marking  the  entrance  to  the  Golden  Gate,  1855. 

180.  Channel  sounded  out  between  Yerba  Buena  and  the  Contra  Costa,  San  Francisco  bay,  1855. 

181.  A  reef  developed  off  the  Contra  Costa  flats,  San  Francisco  bay.  Cal.,  1858. 

182.  Whiting’s  rock  determined  in  position,  near  the  “  Brothers,”  at  the  entrance  of  San  Pablo  bay, 
Cal.,  1858. 

183.  Further  development  of  the  extent  of  Commission  rock,  San  Pablo  bay,  1856. 

184.  Changes  in  the  channel  entrance  of  Humboldt  bay  or  harbor,  Cal.,  1852  and  1853. 

185.  South  channel,  Columbia  river,  surv^eyed  and  made  available  to  commerce,  1851.  Changes  of 
channels,  their  southward  tendency,  and  a  new  three-fathom  channel  from  Cape  Disappoiijtment  due  w^est  to 
open  w  ater,  Columbia  entrance,  1852.  Further  changes,  1853. 

186.  The  depth  of  water  on  the  bars  at  the  entrance  of  Rogue  river  and  Umpquah  river,  Oregon,  1853. 

187.  A  shoal  at  the  northern  entrance  to  the  strait  of  Rosario,  W.  T.,  giving  good  holding  ground  in 
thirty -three  feet,  1854. 

188.  Boulder  reef,  north w’cst  of  Sinclair  island,  Rosario  strait,  partly  bare  at  unusually  low  tides,  and 
surrounded  by  kelp,  1854. 

189.  A  bank  of  three  and  a  half  fathoms,  about  a  mile  off  the  southwest  point  of  Sucia  island,  at  the 
northern  entrance  of  Washington  sound,  W.  T.,  1858. 

190.  Belle  rock,  in  the  middle  of  Rosario  strait,  visible  only  at  extreme  low  tides,  1854. 

191.  Entrance  rock,  at  the  entrance  of  Rosario  strait,  1854. 

192.  Unit  rock,  in  the  Canal  de  Haro,  W.  T.,  visible  only  at  extreme  low  tides,  1854. 

193.  A  three-fathom  shoal  in  the  strait  of  Juan  de  Fuca,  off  the  southeast  part  of  Bellevue,  or  San 
Juan  island,  1854. 

194.  Allen’s  bank.  Admiralty  inlet,  W.  T.,  1857. 

195.  A  five- fathom  shoal  in  the  strait  of  Juan  de  Fuca,  between  Canal  de  Haro  and  Rosario  strait,  1854. 

196.  A  bank  in  eleven  fathoms  off  the  southern  entrance  to  Canal  de  Haro,  1854. 

197.  The  non-existence  of  tw  o  islands  at  the  northern  entrance  of  Canal  de  Haro,  laid  down  on  charts, 
1853. 

198.  Various  surveys  and  charts  of  small  harbors  on  the  Pacific  coast  of  the  United  States,  and  a  con¬ 
tinuous  reconnaissance  of  the  entire  Western  Coast  and  islands  adjacent,  a  great  part  of  w^hich  was  imper¬ 
fectly  knowm. 

199.  Winds  of  the  Western  Coast  of  the  United  States,  1857. 

ADDITIONAL  LIST  FOR  1862. 

1.  Two  rocks  discovered  in  the  approaches  to  Newport  harbor,  R.  I.  One  of  these  has  fourteen  and 
a  quarter  feet  of  water  on  it  at  mean  low  tide  ;  the  other  has  seventeen  feet  at  low  water.  Ten  other  rocks, 
before  known,  were  determined  in  position. 

2.  The  shifting  of  the  bar  of  Metomkin  inlet,  Va.,  and  changes  of  shore-line,  but  without  alteration  of 
depth  on  the  bar. 

3.  Development  of  the  best  line  of  water  for  crossing  the  Kettlebottom  shoals,  Potomac  river,  thei-e 
being  no  well  defined  channel. 

4.  Changes  in  depth  and  outline  at  Oregon  inlet,  N.  C. 
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5.  Special  examination  of  the  tides  and  currents,  with  reference  to  the  hydrographic  and  shore-line 
changes  at  Hatteras  inlet,  N.  C. 

6.  Development  of  the  alteration  in  outline  and  depth,  at  the  entrance  of  Beaufort  harbor,  N.  C. 

7.  Re  examination,  by  soundings,  of  the  Rattlesnake  shoal,  S.  C. 

8.  Stono  entrance,  S.  C.,  sounded,  and  channel  found  half  a  mile  to  westward  of  its  former  position, 
with  slight  increase  of  depth. 

9.  The  shoaling  of  North  Edisto  entrance  from  its  former  depth,  to  nine  feet  of  water. 

10.  St.  Helena  entrance,  S.  C.,  examined,  and  a  new  channel  from  the  eastward  found,  giving  sixteen 
feet  at  mean  low  water. 

11.  The  south  channel  of  Port  Royal  sound  developed,  and  nineteen  and  a  half  feet  found  to  be  the 
least  depth  of  water. 

12.  The  channel  of  the  inland  passage  thoroughly  sounded,  leading  from  Port  Royal  sound  to  Tybee 
roads,  through  Skull  creek  and  Calibogue  sound. 

13.  The  bar  and  entrance  of  St.  Simon’s  sound,  Ga.,  examined,  showing  no  material  change  of  depth 
within  the  past  two  years. 

14.  The  shifting  to  southward  and  shoaling  by  several  feet  of  the  channel  into  Fernandina  harbor,  Fla., 
having  now  only  eleven  feet  at  mean  low  water. 

15.  The  further  encroachment  of  the  sand  spit  at  the  confluence  of  Karquines  and  Mare  Island  straits 
upon  the  channels  which  lead  to  the  navy  yard  and  to  Benicia. 
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APPENDIX  No.  5. 

Table  shawing  the  least  water  in  the  channels  of  certain  harbors^  rivers^  and  anchorages  on  the  coasts  of  the 
United  States;  rcpiinted  from  the  list  of  1859  and  revised  with  additions  and  tidal  data. 


Places. 

Limits  between  which  depths  are  given. 

LEAST  water  II 

Mean. 

1  CHANNEL  WAY. 

Spring  tides. 

Authorities. 

Low  water. 

High  water. 

Low  water. 

High  water. 

Feet. 

Feet. 

Feet. 

Feet. 

S5.5 

S3. 6 

25.1 

34.4 

0.  8.,  1858. 

45 

53.9 

44.5 

54.4 

« 

*Frora  Portland  light  to  breakwater  . . . . 

36 

44.9 

35.5 

45.4 

From  breakwater  to  end  of  Munjoy  Point . . 

30 

38  9 

29.5 

39.4 

C.  8.,  ie5(»,  1853,  and 

Prom  bieakwater  to  anchorage  . . . . 

16 

24.9 

15.5 

25.4 

1854. 

t'hannei-way  off  town  and  wharves .  . . 

27 

35.9 

26.5 

36.4 

From  Munjoy  to  railroad  bridge ........  i .  . 

19.5 

28.4 

19 

28.9 

42 

50.6 

41.4 

51.3 

From  Fort  Constitution  to  the  Narrows . . 

51 

59.6 

50.4 

60.3 

1 

From  the  Narrows  to  the  city . 

45 

53.6 

44.4 

54.3 

C.  8.,  1651. 

Off  the  wharves . . 

63 

71.6 

62.4 

72.3 

J 

Newburypoit . . 

7 

14.8 

6.6 

15.7 

1 

Ipswich..  . . . . . 

7.5 

16  1 

6.6 

16  8 

I 

C.  S.,  1857. 

6.5 

15.5 

5.6 

16.4 

J 

Gloucester  . . . . 

30 

38.9 

29.1 

89.8 

1 

Inner  harbor  channel  to  abreast  Ten  Pound  Island  light . 

31 

39.9 

30.1 

40.8 

1 

•C.  8.,  1854. 

Up  into  inner  haibor . . . 

24 

32.9 

23.1 

33  8 

J 

Salem, Mass. . . .  . 

Northern  ship  channel,  between  Baker’s  and  Misery  islands.. 

52  1 

61.2 

51.3 

61.9 

Southern  ship  channel,  passing  Halfway  Rock,  Gooseberry 

and  Eagle  islands  to  the  northward,  and  Cat  island  and 

[c.  8, 1850  and  1851. 

Coney  island  to  the  south  ward,  . . 

28 

37.2 

27.3 

37.9 

Inside  of  Salem  Neck . . . 

19 

28.2 

18.3 

28.9 

J 

Boston,  Mass . . . 

Main  ship  channel,  between  Lovell’s  and  Gallop’s  islands.... 

28.5 

38.5 

27.8 

39.1 

Broad  sound,  south  channel . . . 

19.5 

29.5 

18.8 

30.1 

1 

C.  8, 1846,1847,1848, 

President’s  roads,  anchorage . . . 

31.5 

41.5  1 

30.8 

42.1 

and  1853. 

Main  ship  channel,  between  Governor’s  island  and  Castle 

island . . . . . '... 

18 

28 

17.3 

28.6 

Plymouth  t**** 

Entrance  off  Gurnet  lights . - . .  . . 

21 

31.2 

20.3 

3L.7 

South  of  Duzbury  pier,  in  mid  channel . 

48 

58.2 

47.3 

58.7 

Up  to  anchorage  inside  the  pier  head  on  Long  Beach . 

14 

24.2 

13.3 

24.7 

C.  8.,  1857. 

At  anchorage  inside  the  pier  head . . 

24 

34.2 

23.3 

34.7 

Anchorage  in  the  Cow  Yard . . . 

24 

34.2 

23.3 

34  7 

fixflinf  -  TTi 

Over  bar . . . 

7.7 

17.0 

6.7 

17.5 

C.  S.,  1862. 

Narragansett  bay  to  Pru¬ 

Entering  with  Boston  Neck  on  port  hand,  Beavenail  and 

dence  Island. 

Dutch  island  lights  on  starboard  hand,  passing  between 

Canonicut  Point  and  Hope  island . 

25 

28.9 

24.6 

29.2 

Com.  Wadsworth, 

1 

Entering  with  Beavertail  lig}it  on  the  port  and  Castle  Hill  on 

the  starboard  hand,  up  to  Go  it  island . . . 

60 

63.9 

59.6 

64.2 

Anchorage  southward  and  westward  of  Qtiat  island . 

33 

36  9 

32  6 

37.2 

Abreast  of  wharves  inside  of  Goat  island . 

21 

24.9 

20.6 

25.2 

From  Newport  harbor,  inside  of  Gull  Rocks  to  Prudence 

I-C.  8, 1846. 

island . .  .... 

31 

34.9 

30.6 

35.2 

To  Mount  Hope  bay . . 

42 

45.9 

41.6 

46.2 

To  Mount  Hope  bay,  with  Cormorant  Rock,  Sachuest  Point 

on  port,  and  Saughkonnet  Point  on  starboard  band  . . 

20 

23.9 

19.6 

24.2 

New  York . 

Gedney ’s  channel  . . . . 

23 

27  .‘8 

22.6 

28.1 

1 

Swash  channel  . . . 

17 

21.8 

16.6 

22.1 

1 

1 

|o.  8.,  1855  and  1856. 

Old  Souih  chanml . . . 

21 

25.8 

20.6 

26.1 

J 

Main  ship  channel,  passing  Sandy  Hook  to  8 W.  spit  buoy.. .. 

31 

35.8 

30.6 

36.1 

1 

1 

Main  ship  channel,  after  passing  SW.  spit  buoy  on  NE. 

1 

l-C*  S-f  1855. 

course,  one  mile  up  the  bay%r  New  York . 

23 

27.8 

22.6 

28.1 

*  The  depth  in  channel  way  varies  between  6  and  8^  fathoms. 
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Places. 

Limits  between  which  depths  are  given. 

LEAST  WATER  11 

Mean. 

•  CHANNEL  Wat.  I 

- -1 

Spring  tides. 

hi 

V 

1 

High  water. 

c 

« 

a 

k 

k 

o 

V 

s 

k 

■a 

a: 

Feet. 

Feet. 

Feet. 

Feet. 

Arthur’s  Kill . 

3S 

26*9 

31  5 

27  5 

From  anchorage  to  Woodbridge  wharf . 

S3 

26.9 

91.5 

27.5 

*From  Woodbridge  wharf  to  Rossvilie . 

13.5 

18.6 

13.0 

19.9 

fFrom  Rossville  to  Chelsea . 

14 

19.1 

13.5 

19.7 

1 

tFrom  Chelsea,  in  the  western  channel,  to  Elizabethport . 

13 

18  1 

13.5 

18.7 

^Froin  Elizabethport  to  Shooter’s  island . 

6.5 

10.9 

6.0 

11.5 

Kill  van  KuU  . . 

16 

14  3 

9  5 

14  9 

From  Bergen  Point  light-house  to  New  Brighton . 

27 

31.3 

26.5 

31.9 

Newark  bay . 

II  From  Bergen  Point  light-house  to  the  mouth  of  Hackensack 

river . . . . 

7 

11.6 

6  5 

12.3 

Hudson  river . 

33 

36  0 

31*6 

36*8 

From  Manhattanville  to  Yonkers . . . 

37 

30.8 

26.7 

31.3 

f  From  Yonkers  to  Piermont  Ferry . . . . 

39 

43.6 

38.7 

43.0 

**From  Piermont  Ferry  to  Sing  Sing  . . . 

34.5 

38.0 

24  3 

28.3 

From  Sing  Sing  to  Haverstraw . . . 

S6 

29.1 

25  8 

29.8 

From  Haverstraw  to  Peekskill . . . 

97 

30.1 

26.8 

30.8 

Delaware  bay . . . 

61 

61  a 

60*4 

64*9 

Off  Brandywine  light-house . . . 

43 

46.5 

43.4 

46.9 

Main  ship  channel,  passing  False  Liston’s  tree  to  abreast  of 

Bombay  Hook  light . . . 

27.5 

33.4 

97.3 

34.3 

Blake’s  channel,  along  Flogger  shoal.. . 

13.5 

19.4 

13.3 

30.2 

Blake’s  channel,  passing  Mahon  river  light . . . 

13.5 

19.4 

13.3 

20.2 

Main  ship  channel  approaching  Liston’s  Point . . . 

SO 

25.9 

19.8 

26.7 

Delaware  river . 

Main  ship  channel  up  to  Reedy  island . rtr.*. . 

20 

26 

19.6 

26.3 

Main  ship  chann*  I,  opposite  Reedy  island  light-house . 

31.5 

30.5 

•  34. i 

30.8 

Opposite  Delaware  City  >... . . . . . 

30 

36 

39.6 

36  3 

Up  to  Ohristiana  Creek  light . . . . 

20.5 

27 

20.3 

27.2 

Up  to  Marcus  Hook . 

20  5 

97 

20  3 

97.2 

Opposite  Chester . 

24.5 

30.7 

24.4 

31.9 

Bar  off  Hog  island . 

18,5 

24.7 

18.4 

25.3 

Between  Greenwich  Point  and  Gloucester  Point . . 

31.5 

37.5 

31.4 

38.3 

From  Greenwich  Point  up  to  Philadelphia . . . 

21.5 

27.5 

31  4 

28.3 

Chesapeake  bay . . . 

From  enpea  at  entranm  tn  Hampton  Rnnita _ ..... 

30 

33.5 

29.8 

3J.8 

Anchorage  in  Hampton  Roads . 

59 

61.5 

58.8 

61.8 

From  Hampton  Roads  to  Sewall’s  Point . . . 

35 

27.5 

94.8 

27.8 

South  of  Sewail’s  Point,  (one  mile  and  a  half) . 

31 

23.5 

90.8 

33.8 

Up  to  Norfolk . .'. . .  . . . 

23 

35.5 

22.8 

S.5.8 

From  Hampton  Roads  to  James  river,  entering  to  the  north- 

ward  of  Newport  News  middle  ground . .  ... 

32 

24.5 

21.7 

24.8 

From  Hampton  Roads  to  James  river,  entering  to  the  south- 

ward  of  Newport  News  middle  ground . 

97 

99.5 

26.7 

39.8 

Potnman  river  -  ttt.t  ---- 

From  abreast  the  tail  of  York  spit  up  to  Yorktown . 

ai 

35  5 

».7 

35.8  . 

Authorities. 


C.  B.,  1855. 


C.  S.,  1855. 
Do. 

Do. 

C.  8.,  1853. 
Do. 

Do. 

0. 8. 1854. 

1 


C.  8.,  from  1840  to 
1844,  inclusive. 


C.  8.,  fVom  1840  to 
1844,  inclusive. 


1853, 1853,  and  1854. 


.  1853,  1853,  and  1854. 


*  Two  bars,  each  a  quarter  of  a  mile,  have  a  less  depth  than  18  feet. 

t  A  small  shoal,  with  13  feet,  lies  in  the  middle  of  the  kill,  opposite  the  wharf  at  Blazing  8tar;  and  another,  with  10  feet,  a  quarter  of  a  mile  to  the 
northward ;  but  deeper  water  is  found  on  east  side  of  both. 

t  A  shoal,  with  4  feet,  obstructs  the  eastern  channel,  half  way  between  Chelsea  and  its  junction  with  the  main  channel. 

^  Channel  very  narrow  in  the  vicinity  of  Black  beacon. 

II  From  Bergen  Point  light,  half  way  to  Newark  Bay  light  house,  17  feet  may  be  carried. 

IT  In  a  straight  line. 

**  A  shoal  of  81.5  feet  occurs  about  a  mile  below  Sing  Sing, 
tt  Soundings  varying  between  10  and  15  fathoms. 
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APPENDIX  No.  5 — Continued. 


LEAST  ' 

water  I? 

1  CHANNEL  WAY. 

Mean. 

Spring  tides. 

Places. 

Limits  between  which  depths  are  given. 

. 

Authorities. 

1 

0) 

s 

t 

£ 

1 

JZ 

1 

JS 

=1) 

.J 

s 

.2 

Z 

i 

Feti, 

Feet. 

Feet. 

Feet. 

James  river,  Va. .. 

Over  White  Shoal  bar . . . .  . . 

16 

'  18.5 

15  5 

18  9 

On  sailing  line  up  to  Jamestown  Lland  bar . . 

19 

21.5 

18.5 

21.9 

• 

Through  channel  to  the  northward,  and  northward  and  west- 

ward  of  White  shoals  to  a  point  one  mile  above  Deep  Water 

light  hou.'>e . 

23 

25  5 

22  5 

25.9 

-C.  S.,  1852-’59. 

Over  Jamestown  Island  bar . 

15 

li  .5 

14.5 

17.9 

1  Harrison’s  bar  . . .  . 

13.5 

16.3 

13.4 

16.5 

j*Trent’s  reach . 

8.5 

11  7 

8.5  1 

11.9 

j*Worwick  bar . . .  . . 

12.5 

15.7 

12.5  1 

15.9 

j*Richmond  bar . .  . . . . . 

7 

9.9 

7.0  1 

10.1 

Flizabeth  river,  Va . 

1  Between  Norfolk  and  navy  yard . . . 

25.5 

23 

25.3 

2«.3 

1852,  1853,  and  1854. 

14 

17.6 

13.6 

18*2 

1 0.  S.,  1862. 

.jOver  bulkhead  into  Pamplico  sound . 

7 

i  ^ 

6  9 

9.1 

10 

12.4 

9.8 

12  ft 

1  Anchorage  in  Wallico’s  channel . ' 

19 

!  21.4 

18  8  i 

21.6 

5  1857. 

Albemarle  sound... . 

{From  light  boat  oflT  Carooa’s  Point  lo  a  line  joining  Powt  ll’s 

7 

'j 

5.5 

1 1851. 

5 

North  liver,  N.  C...... ...... 

6.7 

■t  -  -  -  T 

1830. 

Beaufort,  N.  C . 

j  Main  hhip  channel . 

15 

17.8 

14.8 

18.1 

C.  S.,  1862. 

Through  the  slue . 

7 

9.8 

6.8 

10. 1 

Do. 

Cape  Fear .  ! 

1  New  Inlet  bar . . . . . 

8 

12.5 

7.5 

13 

Western  bar  .  . . . . 

8 

12  5 

7.5  1 

13 

V  loo/. 

Georgetown,  8.  0 . 

Entrance  to  Winyah  bay,  East  and  Southeast  Pass . 

7 

10.8 

6.7 

11.3 

Anchornee  inside  of  North  island . 

27 

30.8 

26.7 

31.3 

.1851,  1852,  and  1853. 

Up  lo  Georgetown . 

9 

12.6 

8.7 

13.1 

ItuIPs  bay . ^  ' 

Over  bar....  . . . 

13 

17.8 

12.6 

18.3 

At  anchorage . . . 

21 

25  8 

20.6  1 

26.3 

f lOOf • 

Charleston,  R.  n _ _ t-- 

Main  bar  . . . . . . 

n 

16.1 

10.6 

16.5 

North  channel  . . 

10 

15.1 

9.6 

15.5 

[l857. 

Maffii’s  channel . . . 

11 

16.1 

10.6 

16.5 

1858. 

Ftinnn  inlet _ t-tt  -  -r.rt. 

Over  bar . 

6.5 

12.5 

5.9 

13  0 

Do. 

North  £d^^to . 

South  or  main  channel  . . 

12 

17.8 

11.5 

18.4 

Do. 

East  channel  . . . 

9 

14.8 

8.5  1 

15.4  . 

Do. 

8t  Helena  Sound. . . 

South  channel . . . 

17 

22.9 

16.3 

23.7 

Do. 

East  channel . . . . . 

16 

21.9 

15.3 

22.7 

Do. 

South  Edislo . . . . . 

14 

19.9 

13.3 

20.7 

1856-’57. 

Port  Royal  entrance . 

SE.  channel . . 

19.5 

2>.9 

19.2 

26.5 

1862. 

South  channel . 

19.5 

25.9 

19.2 

26.5 

Do. 

Tybee  emrance . 

Bar  near  T>  bee  island . . . 

19 

26 

18.4 

26.5 

Tybee  roods . . . . . . 

31 

38 

30.4 

38.5 

1  1851  and  1852. 

Savannah  . 

Channel  up  to  city,  (Wrecks  and  Gardc.i  Bank) . 

11 

17.5 

10.6 

18.2 

Captain  Gilmer,  U.  S. 

Engineers.— 1856. 

Oisabaw  sound . 

North  channel  to  Vernon^  river . . . 

8 

14.6 

7.1 

15.1 

1860. 

South  channel  to  Vernon  river . 

12 

18.6 

11.1 

19.1 

Do. 

South  channel  to  Ogeechee  river . . . . . 

13 

19.6 

12.1 

20.1 

Do. 

Sap  lo  sound.... . 

Over  bar . 

18 

25  0 

17.4 

15.7 

Do. 

Duboy  bar,  (inlet) . 

Biitranco  over  bar . . . 

15.5 

22.1 

14.7 

22.5 

Anchorage  in  sound . . . 

24 

30.6 

23.2 

31 

1 1855. 

St.  Simon’s  sound . . 

Over  bar . . . . . 

15 

21.8 

,  14.3 

22.5 

1862. 

Entrance  to  sound . . . . 

38 

44.8 

37.3 

45.5 

1 

Turtle  river  up  lo  Blythe  island . 

21 

27.8 

20.3 

28.5 

1 

To  Brunswick  over  bar  nfff  south  end  of  Buzzard’s  Roost  island . 

9 

15.8 

8.3 

16.5 

}.1855-’56. 

1  To  Brunswick  through  channel  north  of  Buzzard’s  Roost 

1 

1  island . . . . . 

13  1 

19.8 

12.3 

20.5 

J 

The  effect  of  spring  and  neap  tides  is  very  small.  The  dep:h  is  affected  much  more  sensibly  by  the  stage  of  the  river  above, 
t  The  tide  diminishes  rapidly  al\er  enteting  the  iiikt.  (  There  are  no  lunar  tides  in  Albeniarlei  Currituck,  and  Pamplico  sounds. 
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Placci. 


Bt.  Mary’s . 

John’s  riTer,  Fla 

Bt.  Augustine . 

Florida  reef . 


Key  West 


Tortugas . . 

Tampa  bay . 

Waccasassa  bay... 
Cedar  keys . . 

Bi.  Mark’s . . 

Bt.  George’s  sound 

Apalachicola . . 

Bt.  Andrew’s  bay . 

Pensacola  . 


Limiu  between  which  depths  are  given. 

LEAST  WATBE  1M  CHANNEL-WAT. 

Mean.  1  Spring  tides 

Low  water. 

« 

C 

k 

X! 

s 

Low  water. 

High  water. 

Feet. 

Feet. 

Fret. 

Feet. 

Over  bar  . . . . . 

11 

16  h 

10  5 

17  1 

Over  bar  at  entrance . . . . . 

7 

11.5 

6.4 

11.9 

Channel  passing  up  to  Jacksonville . 

23 

25  1 

22.5 

25.5 

Over  bar . , 

7 

11.2 

6  B 

11  7 

Approaches  to  the  inside  of  the  reef: 

Cape  Florida  light-  house  bearing  W.8W.  |  W . .  ... 

20 

21.5 

19.9 

21.7 

Entrance  to  the  northward  of  Fowey  Rocks ;  Soldier  key 

bearing  3  W.  . 

19 

20.5 

18.9 

20.7 

Entrance  to  Legar6  anchorage  .....  . . 

20 

21.5 

19.9 

21.7 

Turtle  Harbor  entrance . . . . 

26 

27.5 

25.9 

27.7 

Channel  inside  the  reefs  (Hawk  channel)  from  entrance  off 

Cape  Florida  light-house  to  Rodrigues  key . 

11 

12.5 

10.9 

12.7 

Anchorage  one  mile  from  Indian  key . 

21 

22.8 

20.7 

23.1 

Bahia  Honda  channel,  west  point  of  Bahia  Honda  bearing 

N.NW . 

18 

19  3 

Key  Sambo  channel,  between  Middle  and  Western  Sambo. .. 

34 

35.3 

33.7 

35.5 

Inside  the  reef  and  steering  W.  by  N.  for  buoy  . . .  ... 

14 

15.3 

13.7 

15.5 

Main  ship  channel  to  middle  buoy  on  shoals . 

27 

28.3 

26.9 

28.5 

From  shoals  to  anchorage . :  _ . 

30 

31.3 

29.9 

31.5 

East  channel,  entering . 

30 

31.3 

29.9 

31.5 

On  course  N.NW.  ^  W.  (light  on  O’Hara’s  observatory)  and 

passing  between  shoals . . . . . 

28 

29.3 

27.9 

29.5 

Prom  14-feet  shoals  to  anchorage . 

30 

31.3 

29.9 

31  5 

At  anchorage . . . 

27 

2b.3 

26.9 

28.5 

Rock  Key  channel . . . 

20 

21.3 

19.9 

21.5 

Sand  Key  channel . . . . . 

27 

28.3 

26  9 

28.5 

West  channel . 

30 

.31.3 

29.9 

31.5 

Nortliwest  channel  up  to  abreast  Northwest  light . 

15 

16.3 

14.9 

16.5 

Over  Northwest  channel  bar  . . 

12 

13.3 

11.9 

13.5 

Northwest  channel . 

45 

46.2 

44.8 

46.4 

Southwest  channel . 

54 

55.2  1 

53.8 

55.4 

Over  bar  . . . ^ 

19 

20.4 

Channel  between  Egmont  and  Passage  keys . 

17 

18.4 

lOs  o 

16.8 

18.4 

Channel  up  to  anchorage . . . 

8 

10.6 

7.7 

10.9 

Main  channel... . 

9 

Main  channel  over  bar . . 

9 

11.5 

8.7 

11.8 

North  Key  channe  1 . . 

5.5 

8.0 

5.2 

8.3 

Through  Northwest  channel  up  to  Depot  key . 

7.5 

lO.O 

7.2 

10.3 

Over  bar . , 

9 

11^ 

fi  *T 

11  fi 

Channel  at  Middle  buov . 

12 

11*0  1 

14.5 

c.  / 

11.7 

i  1  .o 

14.8 

In  mid-channel,  off  light-house . .  ,, 

15 

17.5 

14.7 

17.8 

Up  to  Fort  St.  Mark’s . . . 

7 

9.5 

6.7 

9.8 

East  entrance  over  bar . 

15.5 

17.1 

15.2 

17.4 

.Main ship  channel  . . . , 

14  ! 

15.6 

13.7 

15.9 

Swash  channel . 

13 

14.6 

12.7 

14.9 

At  anchorage . „ 

19  ' 

20.6 

18.7 

20.9 

•Over bar . . . . .  . 

IS  1 

14. 1 

10  A 

1 A  A 

In  mid  channel,  off  beacon  on  St.  Vincent’s  island . 

39 

40.1 

l«4»D 

38.6 

40.4 

Up  to  anchorage . 

10 

11. 1 

9.6 

11.4 

•Main  ship  channel,  over  bar  . . 

13 

14 

12.8 

14.3 

Swash  channel,  over  bar . . . 

7 

8 

6.8 

8.3 

West  Pass,  over  bar . 

7 

8 

6.8 

8.3 

*C‘ver  bar . , ,,, 

22.5 

oo  ^ 

From  bar  to  navy  yard . , 

27 

28 

26.8 

«o  o 

28.3 

Off  wharf  at  Pensacola . ... 

21  1 

22 

20.8 

22.3 

Authorities. 


C.  B.,  1862. 

j-iess. 

I860. 

1 

iie6a. 

I 

J 

1 1854. 


1850  and  1851. 


11855. 

1857. 

1860. 

Do. 

Do. 

•1856. 

1852. 

•1858. 

•1855. 

1 

V1856. 


*  The  highest  tides  occur  at  the  moon’s  greatest  declination,  and  are  applied  in  the  column  headed  “spring  tides.” 
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Places. 

• 

I 

Limits  between  which  depths  are  given. 

lbast  watkr  in 

Mean. 

CUANNKL  WAY. 

Spring  tides. 

Authorities* 

Low  water. 

High  water. 

Low  water. 

High  water. 

1 

Feet. 

Feet. 

Feel. 

Feet. 

Mobile  bay  and  river . 

*Over  outer  bar. . 

21 

22 

20.7 

29.2 

1 

1847  to  1859,  inclu- 

,  Main  ship  channel  to  Fort  Morgan . . . 

36 

37 

35.7 

37.2 

1 

|- 

To  the  upper  fleet  . . 

12 

13 

11.7 

13.2 

J 

1  * 

^Grant’s  Pass . . . 

6  5 

7.5 

6.3 

7.8 

1847. 

7.5 

8.7 

7.2- 

9 

1851. 

Horn  Island  Pass, over  bar... . 

15 

16.2 

14.7 

16.5 

1853. 

Anchorage  inside  Horn  island . . . . . 

19 

20.2 

18.7 

90.5 

1-1852  and  1853. 

Up  to  Pascagoula  mail  wharf . . 

8 

9.2 

7.7 

9.5 

19 

20.3 

18.7 

90.6 

1 

Northwest  channel . . . 

19.5 

20.8 

19.2 

91.1 

1 

1 

.1848. 

Anchorage,  Man-of  war  harbor . 

18 

19.3 

17.7 

19.6 

1 

16 

17.3 

15.7 

17.6 

1 

South  Pass  . . . . . . 

14 

15.3 

13.7 

15.6 

.1848. 

Shell  Bank  channel . . . 

15.2 

16.5 

14.9 

16.8 

j 

Miscisaippi 

•Pass  &  POutre,  North  channel . . . . 

9.5 

10.6 

9.3 

10.7 

South  channel . 

12 

13.1 

11.8 

13.2 

Nnrthftiut  Piuib. 

*Over  bar,  north  entrance  . . . . 

9.5 

10.6 

9.3 

10.7 

■  1851. 

Over  bar,  soutb  entrance . . . 

9 

10.1 

8.8 

10.2 

Sniithenst  Panii  _ 

^Entering  ....  .... ...... ...... ...... ....  ......  *••.  ...t 

10 

11.1 

9.8 

11.2 

Bniith  Pnfffi _ 

^Channel ...... .... .... .... .... .... ......  ...... .... ....  • 

8 

9.1 

7.8 

9.2 

flniithnrpst  Pnafl  ,,,  j 

Channel .... ...... ...... ....  •....* ...... .... .... ....  •  ••••«• 

15.5 

16.6 

15.9 

16.7 

1869. 

RjirratAriA  hAV . . . 

•Over  bur  outside  of  Grand  Pass. . . . . . 

7.5 

8.7 

7.9 

8.9 

j 

^1852. 

Grand  passage  to  Independence  island . . . 

15 

16.2 

14.7 

16.4 

1 

Dernidre  or  Last  island . 

•Channel  inside,  and  North  of  Ship  Island  Shoal  light-ship.... 

27 

28.4 

96.7 

28.8 

1853. 

Channel  north  of  Ship  Island  shoal,  one  mile  from  beach  of 

Dernidre  island . . . 

14 

15.4 

13.7 

15.8 

1853. 

AfnhAftilnyM  hay 

*Prom  entrance  to  Cut-olf  Channel  buoy  . . 

8 

9.6 

7.6 

10.0 

1 

On  the  Narrows . . . . . 

6.5 

8.1 

6.1 

8.5 

] 

1858. 

6.5 

8.1 

6.1 

8.5 

1 

Mouth  of  Atchafalaya  river  in  mid-channel . 

48 

49.6 

47.6 

50.0 

1 

VAirnilirn  hAy 

Tn  mid^cbAnnel  nfT  light-houfle .............................. 

42 

43.6 

41.6 

44 

1855* 

PalpAaipii  river  ....  t....  .... 

*  Entrance  over  bar  . . . . . . . 

5.5 

7.4 

5.3 

7.6 

1855* 

flAbine  Paab  . . itt- 

•Across  the  bar. . . . 

7.5 

9 

7.9 

9.3 

1853. 

AAlvestnn  bay  .... .... ... _ 

{•Entrance  over  bar . . . .  . . . 

12 

13.1 

11.7 

13.3 

1853. 

Haii  I.iiiB  Pam ...... .... .... 

•Overbar****  ******  *•*****•***••*•*•*******•**•*•*••*•*•  • 

8 

9.1 

7.8 

9.3 

1853. 

Brazos  river  ........ .  ...... 

•Over  bar  *•.*••.*•••«  ■•**  ••*•**  **•  ********  ***• . * . 

8 

9.1 

7.8 

9.3 

1858. 

MnfBgnrff  n  hay  .....  . .  ^ 

■^pJntlTIOAB  nVPf  bAf  ^...rrttTT-trTrt  •*.*---  -  ................. 

9 

10.1 

8.8 

10. 3 

1857. 

AransAB  Pass  ....... .... .... 

•Aransas  Pass  ******  ******...******•******••****  ******* . 

9 

10.1 

8.7 

10.5 

1853. 

Bin  rSrnnflA  ,,,,  r--TinTii 

*Ohannel  ....**•*  ****••**••  ***********************  ■*  **••**• 

4 

4.9 

3.8 

5 

1853. 

*  The  highest  tides  occur  at  the  moon’s  greatest  declination,  and  are  applied  in  the  column  headed  **  spring  tides.  ’ 
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Placei. 

Limits  between  which  depths  are  given. 

least  water  in  CIIaNNBL-WAY. 

Date. 

Mean  lowest  of 
day. 

Spring  tides. 
Mean. 

Spring  tides. 

1  Moon’s  greatest 

1  declination. 

s 

i 

k 

o 

C 

V 

a 

k 

JB 

£ 

k 

o 

»  — 
IS 

o 

.c 

^  V 
£  cd 

S 

k 

o 

■” 

V 

£  S 

k  k 

o 

J 

.c 

M 

M  V 

M  tS 

0.  5 
■c  k 
.SP 
£ 

Feet. 

Feet. 

Feel. 

Feet. 

Feet. 

Feet. 

Ban  Diefo  bay . . . . . 

27.4 

31.3 

26.8 

33.5 

26.3 

33.8 

18.51, 

San  Diego  . 

Midway  between  south  end  of  Zuniga  shoal  and  Point  Loma 

light'house, bearing  N.  61^  W.  by  compass, distant  nearly 

a  statute  mile  . 

20 

23.9 

19.4 

26.1 

18.9 

26.4 

ia56. 

Middle  Ground  light- iiou^e,  bearing  N.  67^  W.  by  compass, 

distant  three  fourths  of  a  statute  mile . 

18 

21.9 

17.4 

24.1 

16.9 

24.4 

1856. 

Midway  and  nearly  in  range  between  Ballast  Point  and  point 

opposite . . 

22 

25.9 

21.4 

28.1 

20.9 

28.4 

1856. 

Abreast  of  La  Plaza,  160  yards  from  shore  . . 

18 

21.9 

17.4 

24.1 

16.9 

24.4 

1856. 

At  the  end  of  wharf,  (Newtown) . 

23 

26.9 

22.4 

29.1 

21.9 

29.4 

1856. 

Ban  Clemente  island,  (BE. 

About  midway  between  NE.  and  SW.  points  at  anchorage 

end.) 

in  deepest  bight,  450  yards  from  shore . 

40 

43.9 

39.4 

46.1 

38.9 

46.4 

1856. 

San  Clemente  island,  (NW. 

About  200  yards  from  shore  at  anchorage . 

36 

39.9 

35.4 

42  1 

34.9 

42.4 

1852. 

end.) 

Bflission  San  Juan  Capis- 

At  anchorage . . . . 

42 

45.9 

41.5 

48.1 

41.0 

48.5 

1853. 

trano. 

Santa  Catalina  island,  (SW. 

Anchorage  in  Catalina  harbor . 

21 

24*.9 

20.5 

27.1 

20.0 

27.5 

1852. 

side.) 

Son  Pedro . . 

In  range  between  Point  Pedro  and  half  a  mile  from  Dead 

Man’s  island. . . 

18 

21  9 

17.5 

24.1 

17.0 

24.5 

1852. 

Point  Duma . «... 

54 

58.0 

5*1.5 

60.2 

53.0 

60.7 

1853. 

San  Buenaventura . 

36 

40.0 

35.5 

42.3 

3.5.0 

49.8 

1855. 

Santa  Cruz  Island  ....  . . 

Anchorage,  Pi if^npr’s  hnrhcir . .  .... _ _ ...... 

75 

79.0 

74.5 

61.3 

74.0 

81.8 

1852. 

Santa  Barbara . . . 

A  nchnrage  insirle  nf  kpip,  yarita  flroin  xhnre  _ _ 

18 

22.0 

17.5 

24.4 

17.0 

24.9 

1852. 

San  Miguel  island. ..  ....... 

Anchorage,  fluylerV  hnrhor  .t-.. 

37 

41.1 

36.5 

43.5 

36.0 

44.0 

1852. 

Cozo  harbor . . . . 

Anchorage  ......... . . . . . . 

30 

34.0 

29.5 

36.3 

28.9 

36.8 

1852. 

San  Luis  Obispo . . . 

Anchorage  in  harbor . . . ^ _ 

33 

36  8 

32  4 

39.0 

31.8 

39.3 

1852. 

Ban  Simeon . «•...... 

Harbor  anchorage . t  -  t-T-- 

24 

27.8 

23.4 

S9.9 

22.8 

30  2 

1852. 

Monterey  harbor..... . 

Anchorage . . . . . 

42 

45.9 

41.5 

47.8 

40  8 

48.0 

1852. 

Nearshore . . . . . . . 

30 

33.9 

29  5 

35.6 

28.8 

36.0 

1852. 

Santa  Cmz  harbor . 

Anchorage . . . .  . 

27 

31.6 

26.5 

33.3 

25.9 

33  7 

1852. 

San  Francisco  bay . 

From  4-fathom  bank  around  to  southern  shore . 

28 

1 

32.1 

27  6 

J3  6 

26.9 

33.8 

1851. 

Anchorage  off  Rincon  Point,  450  yards  from  shore . 

66 

70.1 

65.6 

71.6 

64  9 

71.8 

1851. 

Anchorage  off  Market  Street  wharf,  San  Francisco . . . 

54 

58.1 

53.6 

59.6 

52.9 

59.8* 

1851. 

Off  Cunningham’s  wharf . . . . 

36 

40.1 

35.6 

41.6 

34.9 

41.8 

1851. 

Off  Clark’s  Point,  450  yards  from  shore . 

42 

46.1 

41.6 

47.6 

40.9 

47.8 

1851. 

San  Francisco  harbor . . . 

On  the  bar . . . . . 

33 

37.1 

32.6 

36.6 

31  9 

38.8 

1855. 

At  best  wharves . . . . . 

20 

24.1 

19.6 

25.6 

18.9 

25.8 

1855. 

Mare  Island  straits . 

In  mid-channel,  between  Commission  Rock  and  western 

shore . .  . 

25 

30.5 

24.8 

32  0 

24.2 

32.1 

1856. 

In  mid-channel,  between  navy  vard  am^allejo  . 

2.5 

30.5 

24.8 

32.0 

21.2 

32.1 

1856. 

Ballenas  bay . 

Inside  of  breakers  on  Uuzbury  reef,  about  a  mile  from  shore 

24 

28.1 

23.6 

29  6 

22.9 

29.8 

1853. 

Sir  Francis  Drake’s  bay . 

Half  a  mile  inside  the  point,  and  400  yards  from  shore . 

17 

21.1 

16.6 

22. G 

15.9 

22.8 

1855. 

Tomales  bay . 

Over  bar . 

10 

14  1 

9.G 

15.6 

8.9 

15.8 

1861. 

Bodega  bay . . . 

Half  a  mile  inside  of  reef,  at  anchorage  off  point,  900  yards 

1 

from  shore . 

36 

40.1 

35.6 

41.0 

34.9 

41.8 

1853. 

Coast . . 

At  Haven anchorage  ,t-t  -t-t  -  -t  -  tit . tt-  -  -ttt  t  tii.t 

48 

52.3 

47.6 

51.0 

46.9 

54.2 

1853. 

Albion  river . 

Anchorage  at  entrance  . . . . . . . . 

48 

52.4 

47.6 

54.1 

46.9 

54.4 

1853. 

Mendocino  city . 

.\nchornge  inside  of  point . . . . 

30 

34.4 

29.6 

36.1 

28  9 

36.4 

1853. 

Shelter  cove . 

Anchomge  500  yards  inside  of  point . . . . 

22 

26  6 

21.5 

23.5 

ro  8 

28.7 

If53. 

Humboldt  bay . 

On  bar,  half  a  mile  f rnm  shni e...^.. _ _  _ ........... 

21 

25  7 

20.5 

27  7 

19  8 

28.0 

1853. 

Main  channel  . . . . . 

20 

24.7 

19  5 

1 

26.7 

18.8 

27.0 

1851. 

Crescent  City  harbor . 

Ancliorage  half  a  mile  off  Orescent  city . 

21 

23.2 

20.5 

28.1  ' 

19.8 

28.5 

1853. 

Port  Orford,  or  Ewing  harbor. 

Anchorage  three  fourths  of  a  mile  from  Tichenor’s  Rock, 

j 

and  half  u  mile  from  Battle  Rock . . . 

46 

51.7 

45. G 

53.6  1 

44.9 

54.0 

1853. 

Koos  bay  . . . . 

Over  bar . . . . . . 

11 

16.7 

10.6 

18.6  1 

9.9  1 

19.0 

1862, 

Cmpqua  river . 

On  bar,  opposite  mid-channel . 

13 

19.0 

12.5 

20.9 

11.8  1 

21.3 

1853. 
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APPENDIX  No.  5— Continued. 


Places. 

Limits  between  which  depths  arc  given. 

LEAST  w 

Mean  lowest  of 
day. 

rxTFR  IN  CHANNBl 

Spring  tides. 
Mean. 

L-WAT. 

Bpring  tides. 
Moon’s  greatest 
declination. 

Date. 

Low  water. 

High  water. 

Lowest  low 
water. 

Highest  high 
water. 

Lowest  low 
water. 

Highest  high 
water. 

eet. 

heet. 

Feet,  i 

1 

Feel.  I 

Feet. 

Feet.  1 

North  channel  to  Baker’s  buy . . . 

24 

30.5 

23.3 

32.4 

22  6 

.32.7 

1852. 

^Entrance  into  south  channel . . . 

19 

25.5 

18.3 

27.4 

17.6 

27.7 

1852. 

On  bar  of  south  channel . 

16 

22.5 

15.3 

24.4 

14.6 

24.7 

1853. 

On  bar . . . . . . . . . . . 

18 

24.5 

17.3 

26.4 

16.6 

26.7 

1851. 

North  channel . . . . . . . 

22.5 

29.0 

21  8 

30.9 

21.1 

31.2 

South  channel . 

25 

31.5 

24.3 

33.4 

23.6 

33.7 

1853. 

Grenville  harbor . . . 

Anchorage  three-qiiarteisof  a  mile  inside  of  Point  Grenville, 

1 

and  same  distance  from  shore . . . 

22 

28.5 

21.2 

30.5 

20.5 

31.0 

1854. 

Ne6-ah  harbor . 

Anchorage  a  mile  inside  of  Waddab  island,  and  450  yards 

from  shore . . . . . 

36 

42.5 

35.0 

44.7 

34.3 

45.3 

1851. 

False  Diingeness  . . 

Harbor  anchorage.. . . . . 

54 

60.4 

53.2 

62.3 

52.2 

62  5 

1853. 

New  Dunaeness . . 

. do . 

45 

51.4 

44.3 

52.9 

43.1 

5^.3 

1855. 

Smith’s  island,  (north  side)  . 

Anchorage  near  kelp,  450  yards  from  shore . 

25 

31.4 

1 

24  4 

32.7 

23.1 

33.0 

1854. 

Bellingham  bay.. ............ 

f . . . . 

60 

66.4 

59.4 

67.7 

58.1 

67  9 

1855. 

Anchorage  400  yards  southwest  of  Fitzhugh’s  wharf. . 

18 

24.4 

17.4 

25.7 

16.1 

25.9 

1855. 

Port  Town  abend . 

^Anchorage  4(10  yards  east  of  custom-houKe . . .  .... 

48 

54.4 

47.4 

55.7 

46.1 

55v9 

1854. 

Port  Ludlow . . . 

f Anchorage  . . 

36 

42.4 

35.4 

43.7 

34.1 

43.9 

1855. 

Port  Gamble . 

f . do . . . 

18 

24.4 

17.4 

25.7 

16.1 

25.9 

1855. 

Seattle . . . 

j _ .do . . . . . 

20 

28.0 

19.3 

29.5 

17.9 

30.0 

1854. 

Blakely  harbor  ......  ...... 

f Anchorage  450  yards  inside  of  entrance  . . 

46 

54.0 

45.3 

55.5 

43.9 

56.0 

1856. 

Steilacoom  harbor  . . 

f  Anchorage  off  Bteilacoom  creek,  400  yards _ ; . . . 

18 

29.5 

17.0 

32.0 

15.3 

32.2 

1855. 

Olympia  harbor . . . 

tMid-channel,  town  mile  distant,  mission  bearing  E.NB.. 

11 

22.5 

10.0 

25.0 

8.3 

25.2 

*  Twenty -one  feet  may  be  carried  in  at  mean  low  water  by  keeping  a  little  northward  and  westward,  nearer  the  breakers  of  the  middle  sands,  and, 
at  the  turn,  hauling  ap  for  Cape  Disappointment. 

fThe  last  column  at  these  stations  gives  the  height  of  highest  water  of  spnng  tides  at  the  time  of  the  moon’s  declination  being  xerOy  the  highest 
high  waters  of  the  month  occurring  at  that  time. 
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APPENDIX  No.  6. 

NOTICE  TO  MARINERS. 

In  the  approaches  to  Newport  harbor,  Rhode  Island,  two  rocks  have  been  discovered  by  Henry  Mitchell, 
Assistant  United  States  Coast  Survey. 

1.  Lies  about  700  yards  west  from  the  poor-house  on  Coaster’s  Harbor  island,  and  375  yards  north  by 
east  from  Red  Buoy  No.  6.  This  rock  is  about  one  acre  in  extent,  with  17  feet  at  mean  low  water  on  its 
shoalest  spot,  which  is  not  over  6  feet  square.  At  the  lowest  spring  tides  there  will  probably  not  be  less  than 
15J  feet  on  this  spot. 

This  rock  lies  in  nearly  mid-channel  of  the  northern  passage.  To  clear  it,  hug  closely  the  bold  shore  of 
Coaster’s  Harbor  island.  • 

2.  Lies  nearly  on  the  line  between  the  Rose  Island  spindle  and  Goat  Island  light-house,  and  about 
325  yards  from  the  Rose  Island  spindle.  This  rock  has  two  sharp  peaks  lying  NW.  and  SE.,  with  14 J  feet 
on  the  outer  one  at  mean  low  water.  To  the  westward  of  this  rock  the  depth  is  5  ;  to  the  northward,  7  ;  to 
the  eastward,  8  ;  and  to  the  southward,  7  fathoms  water.  This  rock  lies-  outside  of  the  line  between  the 
Rose  Island  spindle  and  Buoy  No.  3.  To  clear  it,  keep  on  the  Goat  island  side  of  the  channel. 

A.  D.  BACHE, 

Superintendent  United  States  Coast  Survey, 

Coast  Survey  Office, 

November  4,  1862. 


APPENDIX  No.  7. 


NOTICE  TO  MARINERS. 


Notice  is  hereby  given  to  mariners  that  the  Baltic,  Captain  J.  J.  Comstock,  is  reported  to  have  run 
aground,  drawing  18J  feet,  on  a  shoal  spot  situated  about  2.J  miles  due  east  from  Winter  Quarter  shoal,  on 
the  coast  of  Maryland,  and  about  11  miles  from  the  shore.  This  shoal  is  not  laid  down  on  the  charts,  and  a 
survey  of  the  ground  will  be  made  at  the  earliest  practicable  moment. 

A.  D.  BACHE, 


Coast  Survey  Office, 

November  5,  1862. 


Superintendent  United  Slates  Coast  Survey, 


APPENDIX  No.  8. 

TIDE  TABLES  FOR  MARINERS,  PREPARED  FROM  THE  COAST  SURVEY  OBSERVATIONS,  BY  A.  D.  BACHE, 

SUPERINTENDENT. 

[Furnished  by  authority  of  the  Treasury  Department  to  E.  and  G.  W.  Blunt,  New  York,  and  revised  October,  1862  ] 

The  following  tables  will  enable  navigators  to  ascertain  the  time  and  height  of  high  and  low  water  in 
some  of  the  principal  ports  of  the  United  States.  The  results  are  approximate,  the  observations  being  still 
in  progress,  but  they  may  safely  be  used  for  practical  purposes.  The  number  of  places  of  observation,  and 
the  time  during  which  many  of  them  have  been  made,  are  steadily  on  the  increase  as  the  Coast  Survey 
advances. 

The  tides  on  the  coast  of  the  United  States,  on  the  Atlantic,  Gulf  of  Mexico,  and  Pacific,  are  of  three 
different  classes.  Those  of  the  Atlantic  are  of  the  most  ordinary  type,  ebbing  and  flowing  twice  in  twenty- 
four  hours,  and  having  but  moderate  differences  in  height  between  the  two  successive  high  waters  or  low 
waters,  one  occurring  before  noon,  the  other  after  noon. 

Those  of  the  Pacific  coast  also  ebb  and  flow  twice  during  twenty-four  hours,  but  the  morning  and  after¬ 
noon  tides  differ  very  considerably  in  height,  so  mucli  so  that  at  certain  periods  a  rock  which  has  three  feet 
and  a  half  water  upon  it  at  low  tide  may  be  awash  on  the  next  succeeding  low  water.  The  intervals,  too, 
between  successive  high  and  successive  low  waters  may  be  very  unequal. 


Digitized  by  v^ooQle 


94 


REPORT  OF  THE  SUPERINTENDENT  OF 


The  tides  of  ports  in  the  Gulf  of  Mexico,  west  of  Cape  St.  George,  ebb  and  flow,  as  a  rule,  but  once  in 
twenty-four  hours,  or  are  single-day  tides.  At  particular  parts  of  the  month  there  are  two  small  tides  in  the 
twenty-four  houi*s.  The  rise  and  fall  in  all  these  ports  is  small.  East  of  Cape  St.  George  the  rise  and  fall 
increases ;  there  are  two  tides,  as  a  rule,  during  the  twenty-four  hours,  and  the  daily  inequality  referred  to  in 
the  Pacific  tides  is  large. 

These  peculiarities  require  a  different  way  of  treating  the  cases,  and  in  some  of  them  separate  tables. 

I  propose  to  enable  the  navigator  to  find,  from  the  Nautical  Almanac  and  the  following  tables,  the  time 
and  height  of  high  and  low  water  at  any  date  within  the  ordinary  range  of  difierence  produced  by  winds  and 
other  variable  circumstances.  I  will  endeavor  to  divest  the  matter  of  unfamiliar  technical  expressions  as  far 
as  practicable,  though  for  shortness- sake  some  such  terms  may  be  employed  after  defining  them.  The  dis¬ 
cussion  of  the  Gulf  tides  has  not  been  carried  so  far  as  to  enable  me  to  present  the  results  in  as  definite  a 
fomi  as  the  others.  • 

As  is  well  known,  the  interval  between  the  time  of  the  moon’s  crossing  the  meridian  (moon’s  transit)  and 
the  time  of  high  water  at  a  given  place  is  nearly  constant ;  that  is,  this  interval  varies  between  moderate 
limits,  which  can  be  assigned.  The  interval  at  full  and  change  of  the  moon  is  known  as  the  establishment  of 
the  port,  and  is  ordinarily  marked  on  the  charts.  As  it  is  not  generally  the  average  of  the  interval  during  a 
month’s  tides,  it  is  a  less  convenient  and  less  accurate  quantity  for  the  use  of  the  navigation  than  the  average 
interval  which  is  used  on  the  Coast  Survey  charts,  and  is  sometimes  called  the  **  mean  ”  or  “  corrected  estab¬ 
lishment.”*  The  following  table  gives  the  principal  tidal  quantities  for  the  difiiTent  ports  named  in  the  first 
column,  where  they  are  arranged  under  specific  heads.  The  third  column  of  the  table  gives  the  mean  inter¬ 
val,  in  hours  and  minutes,  between  the  moon’s  transit  and  the  time  of  high  water  next  after  the  transit ;  the 
fourth,  the  difference  between  the  greatest  and  the  least  interval  occurring  in  different  parts  of  the  month, 
(lunar.)  A  simple  inspection  of  this  column  will  show  how  important  it  is  to  determine  these  changes  in 
many  of  the  ports  where  they  amount  to  more  than  half  an  hour,  or  to  more  than  fifteen  minutes  from  the 
average  interval.  The  fifth,  sixth,  and”  seventh  columns  refer  to  the  height  of  the  tide.  The  fifth  gives,  in 
feet,  the  average  rise  and  fall,  or  average  difference  between  high  and  low  water.  The  sixth  gives  the  great¬ 
est  difference  commonly  known  as  the  rise  and  fall  of  spring  tides,  and  the  seventh  the  least  difference  known 
as  the  rise  and  fall  of  the  neap  tides. 

The  average  duration  of  the  flood  or  rising  tide  is  given  in  the  eighth  column ;  of  the  ebb  or  falling  tide 
in  the  ninth;  and  of  the  period  during  which  the  tide  neither  rises  nor  falls,  or  the  ‘‘stand,”  in  the  tenth. 
The  duration  of  the  flood  is  measured  from  the  middle  of  the  stand  at  low  water  to  the  middle  of  the  stand 
at  high  water,  so  that  the  whole  duration  from  one  high  water  to  the  next,  or  from  one  low  water  to  the  next, 
should  be  given  by  the  sum  of  the  numbei*s  in  the  eighth  and  ninth  columns.  At  most  of  these  places  given 
in  the  list  a  mark  of  reference  has  been  established  for  the  height  of  the  tide.  I  have  omitted  the  description 
of  these  marks,  (except  in  the  following  localities,)  as  of  no  particular  interest  in  this  connexion. 

BENCH-MARKS. 

Boston. — The  top  of  the  wall  or  quay  at  the  entrance  of  the  dry  dock  in  the  Charlestown  navy  yard  is 
fourteen  feet  (or  14.69  feet)  above  mean  low  water. t 

New  York. — The  lower  edge  of  a  straight  line  cut  in  a  stone  wall,  at  the  head  of  a  wooden  wharf  on 
Governor’s  island,  is  thirteen  feet  (or  13.97  feet)  above  mean  low  water.  The  letters  U.  S.  C.  S.  are  cut 
in  the  same  stone. 

Old  Point  Comfort y  Va. — A  line  cut  in  the  wall  of  the  light-house,  one  foot  from  the  ground,  on  the 
southwest  side,  is  eleven  feet  (11  feet)  above  mean  low  water. 

Charleston^  S.  C. — The  outer  and  lower  edge  of  embrasure  of  gun  No.  3,  at  Castle  Pinckney,  is  ten  feet 
^oV  feet)  above  mean  low  water. 

^This  term  was  introduced  by  the  Rev.  Dr.  Whewell,  who  has  done  so  much  for  the  investigation  of  the  laws  of  the 
tides. 

f  In  consequence  of  alterations  made  to  the  wall  during  the  year  1860,  the  coping  is  seven  hundredths  of  a  foot  lower 
than  foroierly. 
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TABLE  I. 


Tide  table  for  the  coast  of  the  United  States. 


PORT. 


COAST  FROM  PORTLAND  TO  NSW  YORK. 

Hanniwell**  Point,  Kennebec  river . 

Portland . . . 

Portsmouth . . 

Newburypoit . . . 

Rockport . . . . 

Salem . . . 

Boston  Light . 

Boston . . . 

Plymouth... . . . 

Wellfleet  . 

Provincetown* . . . . . 

Monomoy . . . . 

Nantucket . ; . . . 

Hyannis . . 

Edgartown . . 

Holmes’s  Hole . 

Tarpaulin  Cove . . 

Wood’s  Hole,  north  side . . 

Wood’s  Hole,  south  side... . . 

Menemsha  Bight . . . . 

Quick’s  Hole,  north  side . 

Quick’s  Hole,  south  side . . 

Cuttyhunk . . . . . . 

Kettle  Cove . . . . 

Bird  Island  Light... . . . . 

New  Bedford  entrance,  (Dumpling  Bock) 

Newport .  . 

Point  Judith . 

Block  Island . . 

Montauk  Point,  L.  I . . . 

Sandy  Hook . . . 

New  Tork  . . . . . 

HUDSON  RIVRR. 

Dobb*8  Ferry . 

Tarrytown . 

Verplanck’s  Point . 

West  Point . 

Poughkeepsie . 

Tivoli . 

Btuyve^ut . . . 

Castleton . . 

Greenbush . 

LORO  ISLAND  SOUND. 

Watch  Hill . 

Stonington . 

Little  Gull  island . 

New  London  . . . . . . 

New  Haven . . 

Bridgeport. . 


STATE. 

INTSRVAL  BETWBBN 

TiMB  or  moon’s 

TRANSIT  AND  TIMB 

or  HIGH  Water. 

RISB  AND  FALL. 

MEAN 

DURATION 

or— 

Mean  interval. 

Diff.  between 
greatest  and 
least  interval. 

Mean. 

m 

•a 

•3 

C 

•c 

o. 

fH 

Neap  tides. 

Flood  tide. 

Ebb  Ude. 

Stand. 

S. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

A.  m. 

h.  m. 

Feet. 

Feet. 

Feet. 

A.  m. 

A.  m. 

A.  m. 

Maine...  . 

n  15 

1  14 

8.1 

9.3 

7.0 

6  16 

6  11 

0  22 

...  do . 

11  25 

0  44 

8.9 

9.9 

7.6 

6  14 

6  12 

20 

New  Hampshire.... 

11  23 

53 

8.6 

9.9 

7.2 

6  22 

6  7 

21 

Massachusetts . 

11  22 

50 

7.8 

9.1 

6.6 

5  16 

7  9 

24 

...do . 

10  57 

42 

8.6 

10.2 

7.1 

6  17 

6  9 

30 

...do . 

11  13 

50 

9.2 

10.6 

7.6 

6  19 

6  6 

6 

...do . 

11  12 

33 

9.3 

10.9 

8.1 

6  20 

6  6 

15 

...do . . 

11  27 

43 

10.0 

11.3 

8.5 

6  13 

6  13 

9 

...  do . 

11  19 

61 

10.2 

11.4 

9.0 

6  13 

6  17 

29 

...do . 

11  5 

1  13 

11.2 

13.2 

9.2 

6  6 

6  17 

15 

..do . . . 

11  22 

40 

9.2 

10.8 

7.7 

6  16 

6  10 

21 

...do . . 

11  58 

37 

3.8 

5.3 

2.6 

6  25  I 

5  59 

36 

...do . 

12  24 

37 

3  1 

3.6 

2.6 

6  23  ! 

5  44 

9 

...do . 

12  22 

30 

3.2 

3.9 

1.8 

6  44 

5  41 

9 

...do . . 

12  16 

34 

2.0 

2.5  ! 

1.6 

6  51 

5  29 

24 

.  .do..... . . 

11  43 

31 

1.8 

1.3 

6  41 

5  21 

12 

...do . 

8  4 

49 

2.3 

2.8 

1.8 

6  9 

6  17 

34 

...  do . 

7  59 

53 

4.0 

4.7 

3.1 

6  51 

5  31 

38 

.j.do.... . . . 

8  34 

45 

1.6 

2.0 

1.2 

5  17 

7  10 

59 

...do.... . . . 

7  45 

*  1  0 

2.7 

3.9 

1.8 

6  14 

6  14 

4 

...do . 

7  31 

1  15 

3.7 

4.3 

2.9 

6  31  ! 

5  54 

39 

...do . 

7  36 

1  10 

3.1 

3.8 

2  3 

6  29 

5  55 

40 

...do . 

7  40 

49 

3.5 

4.2 

2.9 

6  31 

5  54 

39 

...do . 

7  48 

1  0 

4.3 

5.0 

3.7 

6  17 

6  4 

29 

...do . . . 

7  59 

45 

4.4 

5.3 

3.5 

6  51 

5  58 

...do....... . 

7  67 

41 

3.8 

4.6 

2.8 

6  50 

5  33 

42 

Rhode  Island  ...  . 

7  45 

24 

3.9 

4.6 

3.1 

6  21 

6  3 

23 

...do . 

7  32 

46 

3.1 

3.7 

2.6 

6  12 

6  10 

1  0 

...do . . . 

7  36 

41 

2.8 

3.5 

2.0 

6  23 

6  2 

5 

New  York . 

8  20 

1  11 

1.9 

2.4 

1.8 

6  17 

6  7 

31 

...do . . . 

7  29 

47 

4.8 

5.6 

4.0 

6  10 

6  15 

21 

...do . 

8  13 

43 

4,3 

5.4 

3.4 

6  0 

6  25 

28 

New  York . 

9  19 

44 

3.6  ! 

4.4 

2.7 

6  5 

6  18 

17 

...do . 

9  57 

58 

3.5 

4.0 

2.7 

6  6 

6  20 

43 

...do . . . 

10  8 

34 

3.1 

3.8 

2.5 

5  25 

7  12 

16 

...do . 

11  2 

37 

2.7 

3.2 

2.0 

5  28 

7  10 

20 

...do . . . 

12  34 

54 

3.2 

3.9 

2.4 

5  41 

6  44 

22 

...do. . 

1  24 

51 

4.0 

4.6 

3.2 

5  40 

6  54 

25 

...do . 

3  23 

48 

3.8 

4.4 

3.0 

5  18 

7  2 

31 

...do . 

4  29 

55 

2.7 

3.0 

2.3 

5  1 

7  23 

20 

...do . 

5  22 

40 

2.3 

■  2.5  1 

1.9 

4  26 

7  59 

Rhode  Island . 

9  0 

23 

2.7 

1 

3.1 

1  2.4 

6  35 

5  56 

14 

Connecticut  . 

9  7 

30 

2.7 

3.2 

1  2.2 

6  15 

6  10 

25 

New  York . 

9  38 

1  7 

2.5 

2.9 

2.3 

6  1 

6  21 

37 

Connecticut . 

9  28 

52 

2.6 

3.1 

2.1 

5  56 

6  26 

22 

....do . 

11  16 

1  8 

5.9 

6.2 

5.2 

6  24 

6  5 

33 

....do . 

11  11 

1  3 

6.5 

8.0 

4.7 

6  1 

6  7 

30 

*  From  Major  J.  D.  Graham’s  observations. 
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TABLE  I — Continued. 


PORT. 


LONOI10LA.MP  BOOND— Continued. 


Oyster  Bay, L.  1.... 

Sand’s  Point,  L.  1.. 
New  Rochelle.. .... 

Tbrog’s  Neck . 


COAST  or  NEW  JERSEY. 


Cold  Spiing^Iet.... 
Cape  May  Landing.. 


DELAWARE  bat  AND  RIVER. 


Delaware  breakwater. 
Higbee’s,  Cape  May... 

Egg  Island  light . 

Mahon’s  river . 

Newcastle . 

Philadelphia.... . 


CHESAPEAKE  BAT  AMD  RIVERS. 


Old  Point  Comfort . 

Point  Lookout . 

Annapolis . . . 

Bodkin  light . . . 

Baltimore . . . 

Washington . . . 

James  liver,  (City  Point) . 

Richmond . . . . 

Tappahannock . . . . 

COAST  or  NORTH  AND  SOUTH  CAROLINA, 
OEOROIA,  and  rLORlDA. 

Haiteras  inlet . 

Beaufort . . . 

Bald  Head . . . 

Smithville . . . 

Wilmington . 

Georgetown  entrance . 

Bull’s  Island  bay . 

Charleston,  (custom-house  wbarQ . 

Bi.  Helena  sound . . . 

Fort  Pulaski,  (Savannah  entrance) . 

Savannah,  (dry-dock  wharf) . 

Doboy  Light-house . 

St.  Simons . 

Fort  Clinch . .  ... 

8t.  John’s  river . 

St.  Augustine . . . 

Cape  Florida . . . . 

Indian  key . 

Sand  key . 

Key  West . 

Tortugas . C . . . 

Charlotte  Harbor . 

Tampa  Bay,  (Egmont  key) . 

Cedar  Keys,  (Depot  key) . 

St.  Markus  . . . . . 


STATE. 

INTERVAL  BETWEEN 

TIME  OP  moon’s 

TRANSIT  AND  TIME 

OF  UlOH  water. 

RISE  AMD  PALL. 

MEAN  DURATION  OP — 

Mean  inteival. 

Diff.  between 
greatest  and 
least  interval. 

Mean. 

Spring  tides. 

Neap  tides. 

Flood  tide. 

Ebb  tide. 

Stand. 

3. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

k.  m. 

k.  m. 

Feet. 

Feet. 

Feet. 

k.  m. 

k,  m. 

k.  m. 

New  York . 

11  7 

0  51 

7.3 

9.2 

5.4 

6  8 

6  24 

0  25 

..-.do  . 

11  13 

31 

7.7 

8.9 

6.4 

5  55 

6  30 

14 

....do . 

11  33 

32 

7.6 

8.6 

6.6 

5  51 

6  35 

18 

....  do . 

11  SO 

39 

7.3 

9.3 

6.1 

5  50 

6  33 

43 

New  Jersey . 

7  32 

51 

4.4 

5.4 

3.6 

6  8 

6  18 

19 

_ do . 

8  19 

47 

4.8 

6.0 

4.3 

6  11 

6  15 

30 

Delaware..... . 

8  0 

50 

3.5 

4.5 

3.0 

6  15 

6  6 

86 

New  Jersey . 

8  33 

43 

4.9 

6.3 

3.9 

6  36 

6  0 

19 

...  do . . 

9  4 

51 

6.0 

7.0 

5.1 

5  5*2 

6  27 

36 

Delaware . 

9  52 

48 

5.9 

6.9 

5.0 

6  11 

6  11 

86 

....do  . 

11  53 

34 

6.5 

6.9 

6.0 

5  6 

6  43 

47 

Pennsylvania  ...... 

13  44 

44 

6.0 

6.8 

5.1 

4  53 

7  6 

15 

Yirginia . . . 

8  17 

60 

3.5 

3.0 

2.0 

6  1 

6  25 

14 

Maryland . . 

13  58 

45 

1.4 

1.9 

0.7 

5  59 

6  19 

35 

...do . 

17  4 

40 

0.9 

1.0 

0.8 

6  11 

6  15 

33 

....do . . 

18  8 

48 

1.0 

1.3 

0.8 

5  33 

7  8 

15 

...  do . 

18  59 

44 

1.3 

1.5 

0.9 

5  54 

6  33 

44 

Dist-  of  Columbia. . 

30  10 

.52 

3  0 

3.4 

2.6 

5  37 

6  49 

Virginia . 

14  37 

1  0 

3.8 

3.0 

3.5 

5  14 

6  58 

33 

....do . 

16  54 

1  6 

8.9 

3.4 

8.3 

4  53 

7  31 

35 

....do . 

13  8 

46 

L.6 

1*9 

1.3 

5  21 

7  6 

North  Carolina . 

7  4 

57 

3.0 

3.3 

1.8 

6  7 

6  7 

50 

..  do . . . 

7  38 

50 

2.8 

3.3 

3.3 

6  11 

6  10 

49 

....do . 

7  36 

34 

4.3 

5.0 

3.4 

6  18 

6  17 

31 

...do . 

7  19 

38 

4.5 

5  5 

3.8 

6  1 

6  36 

96 

....do,,  . . . 

9  6 

1  0 

2.7 

3.1 

3.3 

4  45 

7  40 

30 

South  Carolina.  ... 

7  56 

43 

3.8 

4.7 

3.7 

6  4 

6  19 

35 

....do . 

7  16 

57 

4.8 

5.7 

3.7 

6  20 

6  6 

30 

....do . 

7  26 

48 

5.1 

6.0 

4.1 

6  19 

6  7, 

S3 

....do . 

7  8 

1  0 

5.9 

7.4 

4.4 

6  13 

6  13 

33 

Georgia . 

7  20 

40 

7.0 

8  0 

5.9 

5  49 

6  35 

96 

....do . 

8  13 

51 

6.5 

7.6 

5.5 

5  4 

7  23 

14 

....do... . . 

7  33 

55 

6.6 

7.8 

5.4 

6  3 

6  30 

_ do . 

7  43 

46 

6.8 

8.3 

5.4 

6  10 

6  16 

90 

Florida . 

7  53 

1  6 

5.9 

6.7 

5.3 

6  9 

6  17  ^ 

....do . 

7  28 

48 

4.5 

5.5 

3.7 

5  58 

6  38 

16 

....  do . 

8  21 

43 

4.3 

4.9 

3.6 

6  5 

6  11 

33 

....do . 

8  34 

51 

1.5 

1.8 

1.3 

6  0 

6  36 

45 

....do . 

8  23 

49 

18 

8.2 

1.3 

6  25 

5  59 

19 

_ do . T _ 

8  40 

1.2 

3.0 

0.6 

6  31 

5  55 

13 

...do... . 

9  30 

1  15 

1.3 

1.5 

0.9 

6  55 

5  39 

18 

...do . 

9  56 

1  33 

1.2 

1.5 

0.6 

6  43 

5  40 

_ do . 

13  9 

1  :j8 

1.1 

1.3 

0.8 

6  51 

5  35 

....do . 

11  21 

1  33 

1.4 

1.8 

1.0 

6  36 

6  11 

43 

...  .do . . . 

13  15 

1  55 

3.6 

3.2 

1.6 

6  12 

6  13 

•  do .  1 

13  38  i 

OU 

3.3 

3.9 

1.4 

6  13 

6  11 
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TABLE  I — Continued. 


PORT. 

STATE. 

INTSaVAL  BBTWBBN 

TIME  or  MOON’S 

or  BlOB  watbr. 

RISE  AND  BALL. 

MEAN  DURATION 

or— 

Mean  interval. 

VC* 

g  e 

S  §  •- 
^  ll 

3 

Mean. 

Spring  tide?. 

Neap  tides. 

Flood  tide. 

Ebb  tide. 

Stand. 

1. 

9. 

3. 

4. 

5. 

6 

7. 

8. 

9. 

10. 

WE8TBEH  COAST. 

h.  m. 

k,  m. 

Feet, 

Feet. 

Feet. 

h.  m. 

k.  m. 

h.  m. 

9  38 

1  35 

3.7 

5.0 

2.3 

6  22 

6  0 

0  30 

....do . 

9  39 

1  48 

3.7 

4  7 

2.2 

6  18 

6  5 

30 

hnrhnr 

....do . 

9  25 

1  9 

3.7 

5.1 

2.8 

6  13 

6  5 

....do . 

10  8 

1  52 

3.6 

4.8 

2.4 

6  25 

5  58 

Mnnf^rpv 

....  do . 

10  22 

49 

3.4 

4.3 

2.5 

6  31 

6  2 

35 

Rmi^h  RfintllniiA  ^  ,  ,,,  , 

....do . 

10  37 

1  16 

3.6 

4.4 

2  8 

6  18 

6  9 

....do . 

12  6 

1  4 

3.6 

4.3 

2.8 

6  .39 

5  51 

34 

^Ritn  Pran/.i*/>n 

....do . 

13  40 

1  15 

4.8 

5.2 

4.1 

6  13 

6  7 

^ .  (fn  j  ^ _ 

....  do . . . 

14  10 

1  0  1 

4.5 

5.1 

3.7 

6  26 

5  59 

aiivpn*irnA<l _ _ - .  ..... 

....do . . 

12  36 

57 

6.3 

7.3 

4.9 

6  15 

6  11 

BoHpga . T..  . . ,.r...... . . 

....do . 

11  17 

1  54 

3.6 

4.7 

2.7 

6  19 

5  59 

flM***^^<1*  ■  t^fTIT  r-TtTT-  -  -  Tit  t _ _  _  -  - 

....do . 

12  2 

1  11 

4.4 

5.5 

3.5 

6  19 

6  0 

Port  t irford .... t... ..t...  -r-r,, ...... 

Oregon  . . 

11  26 

1  6 

5.1 

6.8 

3.7 

6  19 

6  7 

39 

AAtoria _ _ T--- _ ^  ^ _ 

...  do . 

12  42 

1  13 

6.1 

7.4 

4.6 

6  3 

6  28 

33 

Nee-ah  harbor . . . . 

Washington  Terr’y. 

12  33 

1  28 

5.6 

7.4 

4.8 

6  20 

6  6 

pnrf  TownahPfld*  ttiaai  tiittt  ttttt  -  Tara-- 

....  do . 

3  49 

1  3 

4.6 

5.5 

4  0 

6  34 

5  52 

Rteilaroom* . . . . 

....do . ? . 

4  46 

1  6 

9.2 

11.1 

7.2 

6  3 

6  25 

23 

Setoiabnioo  baj . 

....do . .  ... 

4  50 

1  2 

5.7 

6.6 

4.8  ! 

6  11 

6  19 

96 

*  See  remark!  oii  page  102  and  following. 


Note, — The  mean  interval  in  column  3  lias  been  increased  hy  12h,  26m,  (half  a  mean  lunar  day)  for 
some  of  the  ports  in  Delaware  river  and  Chesapeake  bay,  so  as  to  show  the  succession  of  times  from  the 
mouth.  Therefore  12k,  26m,  ought  to  be  subtracted  from  the  establishments  which  are  greater  than  that 
quantity  before  using  them. 

The  foregoing  Table  I  gives  the  means  of  determining,  roughly,  the  time  and  height  of  high  water  at 
the  several  ports  named.  The  hour  of  transit  of  the  moon  preceding  the  time  of  high  water  is  to’  be  taken 
from  the  Almanac,  and  the  mean  establishment  being  added,  the  time  of  high  water  results.  Thus  : 

Example  I, — It  is  required  to  find  the  time  of  high  water  at  New  York  on  November  5,  1854.  The 
American  Almanac  gives  6h,  6m,  as  the  time  of  transit  of  the  moon  on  that  day.  The  mean  interval  for 
New  York,  from  Table  I,  column  3,  is  84.  13 w.,  which,  as  the  transit  was  at  04.,  is,  roughly,  the  time  of 
high  water.  The  moon  being  full,  the  height  is  that  of  spring  tides  of  column  6,  viz :  5.4  feet.  If  the 
soundings  on  the  chart  are  reduced  to  low  water  spring  tides,  5.4  feet  are  to  be  added  to  them  to  give  the 
depth  at  high  water.  If  the  soundings  are  reduced  to  mean  low  water,  the  rise  and  fall  of  mean  tides  being 
^  1.1  foot  less  than  for  springs,  the  rise  or  increase  of  depth  will  be  half  of  this,  or  0.6  of  a  foot  less  than  5.4 
feet,  which  is  4.8  feet,  or  nearly  four  feet  ten  inches. 

Example  II, — Required  the  time  of  high  water  at  Boston  on  January  23,  1851.  From  the  American’ 
Almanac  we  find  the  time  of  the  moon’s  southing  or  transit  on  that  day  54.  ISm,  a.  m.,  and  from  Table  I  the 
mean  interval  at  Boston  dry  dock  is  114.  27m, 

We  have  then  54.  18m.  time  of  transit. 

To  which  add  11  27  mean  interval  from  Table  I. 

16  45  time  of  high  water,  or  44.  45m.  p.  m. 

If  the  Greenwich  Nautical  Almanac  is  used,  add  2m,  to  the  time  of  transit  of  Greenwich  for  every  hour 
of  west  longitude,  and  its  proportional  part  for  less  than  an  hour.  It  will  suffice  to  take  the  half  hour  which 
may  be  over  any  number  of  hours,  as  the  correction  for  less  than  this  would  be  less  than  one  minute,  and 
c  s  13 


Digitized  by  kjOOQle 


98 


REPORT  OF  THE  SUPERINTENDENT  OF 


need  not  be  taken  into  account.  Thus,  Boston  is  ih,  iim.  west  of  Greenwich.  The  correction  to  be  applied 
to  the  time  of  transit  of  the  moon  is,  for  the  four  hours,  eight  minutes,  and  for  the  forty-four  minutes,  one 
minute.  The  time  of  transit  on  the  date  assumed  in  the  preceding  example  is  Vlh,  of  the  22d,  or  54.  9m. 
a.  m.  of  the  23d,  to  which  add  nine  minutes ;  the  correction  just  found  gives  54.  18m.,  as  before  ascertained 
from  the  American  Almanac. 

In  using  the  United  States  Nautical  Almanac,  in  the  astronomical  part  of  which  the  transits  of  the  moon 
are  given  for  the  meridian  of  Washington,  the  coiTections  required  may,  in  this  first  approximation  for  the 
Atlantic  coast,  be  neglected.  To  find  the  time  of  the  next  following  low  water,  add,  from  Table  I,  the 
duration  of  ebb  tide. 

This  gives  44.  45m.  p.  m.  time  of  high  water. 

6  13  duration  of  ebb  tide  from  Table  I. 

10  58  p.  m. 

By  subtracting  the  duration  of  flood  tide  we  obtain  the  time  of  the  preceding  low  water,  104.  32m.  a.  m., 
recollecting  that  44.  45m.  p.  m.  is  the  same  as  164.  45m.  reckoned  from  midnight. 

The  height  of  this  tide,  corresponding  to  the  transit  of  54.,  will  bring  it  nearly  to  a  neap  tide,  and  the 
rise  and  fall  obtained  from  column  7,  Table  I,  is  8.5  feet.  The  next  following  high  water  may  be  had  by 
adding  to  the  time  of  low  water  the  duration  of  flood  from  Table  I,  thus  : 

107i.  58m.  p.  m.  time  of  low  water  January  23. 

6  13  duration  of  flood  from  Table  I. 

Sum  17  11  or  54.  11m.  on  January  24. 

Or,  having  found  the  time  of  high  water,  the  time  of  the  next  following  high  water  may  be  found  by 
adding  the  duration  of  flood  and  ebb  together,  and  their  sum  to  the  time  of  high  water  found,  thus  ; 

64.  13m.  duration  of  ebb  tide  from  Table  I. 

6  13  duration  of  flood. 

Sum  12  26  duration  of  whole  tide.  • 

4  45  p.  m.,  January  23,  time  of  high  water. 

Sum  17  11  or  54.  11m.  a.  m.,  January  24,  time  of  the  next  succeeding  high  water. 

Subtracting  the  same  quantity  will  give  the  time  of  the  preceding  high  water,  thus ; 

47i.  45m.  p.  m.,  or  164.  45m.  from  midnight,  is  the  time  of  high  water. 

12  26  duration  of  flood  and  ebb  tide. 

4  19  a.  m.  of  the  23d  for  the  preceding  high  water. 

The  duration  of  the  flood  and  the  ebb  being  reckoned  from  the  middle  of  one  stand  or  slack  water  to  the 
middle  of  the  next,  the  time  of  beginning  of  stand  of  ebb  or  flood  will  be  found  by  subtracting  half  the  duration 
of  stand  or  slack  water  given  by  column  10,  Table  I,  from  the  time  of  high  or  low  water,  and  the  time  of  the 
end  of  the  stand  of  ebb  or  flood  by  adding  the  same.  A  nearer  approximation  to  the  times  and  heights  of 
high  water  may  be  obtained  by  the  use  of  Tables  II  and  III. 
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TABLE  n. 

Interval  between  the  time  of  moon's  transit  and  the  time  of  high  water  for  different  hours  of  transit^  and  for 

several  different  ports. 


Time  of  moon’s 

Boston,  Mass. 

New  York, 

1 

Philadelphia, 

joid  Pt.  Com- 

Baltimore, 

Smithville, 

Charleston, 

Ft.  Pulaski,  Sa- 

Key  West, 

San  Francisco, 

transit. 

N.  Y. 

1  Pa. 

fort, 

,  Va. 

Md. 

N. 

C. 

8.  C. 

▼annah,  Ga. 

Fla. 

Cal. 

k. 

m. 

k. 

m. 

k.  m. 

k. 

m. 

k. 

m. 

k,  m. 

k. 

m. 

k.  m. 

k. 

m. 

k,  m. 

k. 

m. 

0 

0 

11 

38 

8  90 

1 

31 

8 

33 

6  47 

7 

96 

7  38 

7 

30 

9  33 

19 

5 

0 

30 

11 

33 

8  18 

1 

98 

8 

97 

6  49 

7 

91 

7  33 

7 

95 

9  96 

11 

59 

1 

0 

11 

98 

8  15 

1 

95 

8 

91 

6  37 

7 

16 

7  97 

7 

19 

9  19 

11 

53 

1 

30 

11 

94 

8  10 

1 

91 

8 

15 

6  31 

7 

13 

7  91 

7 

15 

9  13  1 

11 

47 

9 

0 

11 

90 

8 

6 

1 

18 

8 

9 

6  96 

7 

9 

7  16 

7 

11 

9 

6 

11 

41 

9 

30 

11 

16 

8 

0 

1 

14 

8 

4 

6  91 

7 

6 

7  19 

7 

8 

9 

1 

11 

36 

3 

0 

11 

13 

7  55 

1 

11 

8 

0 

6  -17 

7 

4 

7 

8 

7 

6 

8  57 

11 

33 

3 

30 

11 

10 

7  59 

1 

8 

7 

56 

6  13 

7 

3 

7 

5 

7 

5 

8  53 

11 

33 

4 

0 

11 

7 

7  59 

1 

6 

7 

59 

6  11 

7 

9 

7 

9 

7 

4 

8  53 

11 

38 

4 

30 

11 

6 

7  59 

1 

3 

7 

49 

6  10 

7 

3 

7 

9 

7 

3 

8  56 

11 

46 

5 

0 

11 

6 

7  53 

1 

0 

7 

48 

6  10 

7 

4 

7 

3 

7 

4 

9 

2 

11 

55 

5 

30 

11 

9 

7  56 

0 

59 

7 

50 

6  13 

7 

6 

7 

7 

7 

6 

9  10 

19 

3 

6 

0 

11 

13 

7  59 

0 

59 

7 

53 

6  19 

7 

9 

7  19 

7 

8 

9  99 

19 

11 

6 

30 

11 

19 

8 

5 

1 

1 

8 

0 

6  95 

7 

13 

7  19 

7 

19 

9  33 

19 

16 

7 

0 

11 

95 

8  11 

1 

7 

8 

7 

6  39 

7 

17 

7  94 

7 

16 

9  49 

19 

93 

7 

30 

39 

8  17 

1 

15 

8 

15 

6  39 

7 

93 

7  39 

7 

99 

10 

0 

19 

99 

8 

0 

11 

38 

8  93 

1 

93 

8 

94 

6  44 

7 

98 

7  38 

7 

98 

10 

6 

19 

34 

8 

30 

11 

43 

8  97 

1 

99 

8 

33 

6  49 

7 

33 

7  45 

7 

34 

10 

7 

19 

37 

9 

0 

11 

47 

8  39 

1 

34 

8 

40 

6  59 

7 

37 

7  48 

7 

39 

10 

6 

12 

36 

9 

30 

11 

48 

8  34 

1 

39 

8 

45 

6  54 

7 

39 

7  50 

7 

49 

10 

3 

19 

34 

10 

0 

11 

49 

8  35 

1 

49 

8 

48 

6  53 

7 

40 

7  50 

7 

43 

9  59 

19 

30 

10 

30 

11 

48 

8  34 

1 

43 

48 

6  59 

7 

40 

7  47 

7 

41 

9  56 

19 

94 

11 

0 

11 

47 

8  31 

1 

41 

'  ® 

46 

6  50 

7 

36 

7  44 

7 

37 

9  48 

19 

17 

11 

30 

11 

43 

8  95 

1 

37 

8 

40 

6  48 

7 

30 

7  41 

7 

34 

9  40 

19 

9 

TABLE  ni. 

Showing  the  rise  and  fall  of  tidesy  and  corrections  to  he  applied  to  determine  the  depth  at  high  water  of 
soundings  on  charts  referred  to  mean  low  watery  and  to  low  water  spring  tides. 


Time  of 
moon’s 
*  transit. 

Boston,  Mass. 

New  York,  N.  Y. 

Philadelphia,  Pa. 

Old  Pqint  Comfort. 

Baltimore,  Md. 

Time  of 
moon’s 
transit. 

A. 

B. 

C. 

A. 

B. 

0. 

A. 

B. 

0. 

A. 

B. 

Q. 

A. 

B. 

C. 

Hour. 

Feei. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Hour, 

0 

11.9 

10.6 

11.3 

4.9 

4.5 

4.9 

6.3 

6.9 

6.3 

9.9 

9.6 

9.9 

1.5 

1.4 

1.6 

0 

1 

11.3 

10.6 

11.3 

4.9 

4.5 

4.9 

6.4 

6.4 

6.5 

3.0 

9.7 

3.0 

1.5 

1.4 

1.6 

1 

9 

11.9 

10.5 

11.9 

4.7 

4.4 

4.8 

6.6 

6.5 

6.6 

9.9 

9.7 

9.9 

1.5 

1.3 

1.5 

9 

3 

10.6 

10.3 

10.0 

4.3 

4.9 

4.6 

6.6 

6.5 

6.6 

9.6 

9.6 

9.8 

1.4 

1.3 

1.5 

3 

4 

10.0 

10.0 

10.7 

3.8 

4.0 

4.4 

6.4 

6.4 

6.5 

9.3 

9.4 

9.7 

1.3 

1.9 

1.4 

4 

5 

9.9 

9.7 

10.4 

3.5 

3.8 

4.9 

6.1 

6.9 

6.3 

9.1 

9.3 

9.6 

1.1 

1.1 

1.3 

5 

6 

8.8 

9.4 

10.1 

3.3 

3.7 

4.1 

5.7 

5.9 

6.0 

9.0 

9.9 

9.5 

0.9 

1.1 

1.3 

6 

7 

8.6 

9.3 

10.0 

3.3 

3.7 

4.1 

5.4 

5.6 

9.0 

9.3 

9.5 

0.9 

1.1 

1.3 

7 

8 

8.9 

9.5 

10.9 

3  6 

3.8 

4.9 

5.9 

5.3 

9.9 

9.4 

9.6 

1.0 

1.9 

1.4 

6 

9 

9.4 

9.7 

10.4 

4  0 

4.4 

5.4 

5.4 

9.5 

9.5 

9.8 

1.1 

1.3 

1.5 

9 

10 

10.1 

10.0 

10.7 

4.5 

4.3 

4.7 

5.7 

5.7 

9.8 

9.7 

9.9 

1.3 

1.4 

1.6 

10 

11 

10.7 

10.3 

11.0 

4.8 

4.5 

4.9 

6.0 

6.0 

6.1 

3.0 

9.8 

3.0 

1.4 

1.4 

1.6 

11 
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TABLE  III — Continued. 


Time  of 
moon’s 
transit. 

Smithville,  N.  C.  | 

Charleston,  8.  U. 

Fort  Pulaski,  Savannah 
entrance. 

Key  West,  Fla. 

San  Francisco 

,  Cal. 

Time  of 
muon’s 
transit. 

A. 

D. 

C. 

1 

A. 

B. 

C. 

A. 

B. 

0. 

A. 

B. 

c.  1 

A. 

« 

B. 

0. 

Hour. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Hour. 

0 

5.2 

4.8 

5.1 

6.0 

5.5 

6.0 

7.8 

7.4 

7.8 

1.5 

1.4 

1.5 

4.5 

4.0 

4.4 

0 

1 

5.1 

4.8 

5.1 

5.9 

5  5 

5.9 

7.9 

7.4 

I  7.9 

1.5 

1.4 

1.5 

3.9 

3.7 

4.1 

1 

2 

5.0 

4.7 

5.0 

5.7 

5.4 

5.8 

7  6 

7.3 

7.7 

1.5 

1.4 

1.5 

3.7 

3.6 

4.1 

2 

3 

4.6 

4.5 

4.8 

5.3 

5.2 

5.6 

7.1 

7.0 

7.5 

1.4 

1.3 

1.4 

3  5 

3.5 

4.0 

3 

4 

4.3 

4.4 

4.7 

4.7 

4.9 

5.4 

6.5 

6.7 

7.2 

1.2 

1.2 

1.3 

3.1 

3.3 

3.8 

4 

5 

4.0 

4.3 

4.6  1 

4.4 

4.8 

5.2 

6.1 

6.5 

7.0 

1.0 

1.1 

1  2 

2.8 

3.1 

3.6 

5 

6 

3.8 

i.2 

4.5 

4.2 

4.6 

5.1 

5.8 

6.4 

6.8 

0.9 

1.0 

1.1 

2.7 

3.1 

3.6 

6 

7 

3.8 

4.1 

4.4 

4.3  i 

4.7 

5.1 

6.0 

6  5 

6.9 

0  9 

1.1 

1.2 

3.0 

3.3 

3.7 

7 

8 

4.0 

4.2 

4.5 

4.5 

4.8 

5.3 

]  6.4 

6.7 

7.1 

1.0 

1.2 

1.3 

3.4 

3.5 

3  9 

8 

9 

4.3 

4.3 

4.6 

5.0 

5.0 

5  5 

j  6.9 

6.9 

7.4 

1.2 

1.3 

1.4 

3.8 

3.6 

4.1 

9 

10 

4.7 

4.6  1 

4  9 

5.5 

5.3 

5.8 

7.0 

7.6 

1.4 

1.4 

1.5 

4.0 

3.8 

4.2 

10 

11 

5.0 

4.7 

5.0 

5.9 

5.5 

1 

5.9 

I  7.8 

1 

7.2 

7.8 

1.5 

1.4 

1.5 

4.2 

3.8 

4.3 

11 

In  these  the  variations  in  the  interval  between  the  moon’s  transit  and  high  water  are  shown  for  some  of 
the  principal  ports  contained  in  Table  I.  These  variations  of  intervals  depend  upon  the  age  of  the  moon, 
and,  as  they  go  through  their  values  in  half  a  lunar  month,  are  known  as  the  half-monthly  inequality  of 
interval.  The  table  extends  from  the  OA.  of  transit,  midnight  of  the  calendar  day,  or  full  of  the  moon,  to 
11 J  hours.  The  numbers  for  change  of  the  moon  correspond  to  those  of  OA.,  and  for  13  hours  (or  Ih  p.  m. 
of  the  calendar  day)  to  1  hour,  and  so  on  up  to  23  hours.  The  ports  for  which  the  numbers  are  given  are 
designated  by  the  heading  of  the  columns. 

The  mean  interval,  it  will  be  seen,  does  not  occur  at  full  and  change,  but  nearly  two  days  afterwards, 
on  the  Atlantic  coast.  At  Key  West  it  occurs  more  nearly  at  full  ^ind  change,  and  at  San  Francisco  still 
more  nearly. 

The  same  remark  applies  to  the  heights.  Spring  tides  occur  about  two  days  after  the  full  and  change 
of  the  moon,  and  neaps  two  days  after  the  first  and  last  quarft^s.  The  use  of  this  table  of  nearer  approxi¬ 
mation  is  quite  as  simple  as  that  of  Table  I. 

Rule  to  Jind  the  time  of  high  water. — Look  in  the  Almanac  for  the  time  of  moon’s  transit  (or  southing) 
for  the  date  required.  In  the  table  corresponding  to  that  time  will  be  found  the  number  to  be  added  to  the 
time  of  transit. 

Example  III. — Required  the  time  of  high  water  at  New  York  October  1,  1856.  Using  the  United 
States  Nautical  Almanac,  we  find  the  time  of  moon’s  transit  Ih.  24m.  astronomical  reckoning,  or  \h.  24m. 
p.  m.  calendar  time.  From  Table  II  we  have,  under  the  heading  of  New  York,  for  Ih.  30m.  (the  nearest^ 
number  to  \h.  24m.  in  the  table)  8^.  10m. 

Thus,  to  \h.  24m.,  time  of  moon’s  transit. 

Add  8  10  interval  found  in  Table  III. 

The  sum  9  34  p.  m.  is  the  time  of  high  water  on  the  Ist  of  October,  1856. 

If  the  sum  of  these  numbers  had  exceeded  twelve,  the  tide  would  have  belonged  to  October  2,  and  we 
must  have  gone  back  to  the  transit  of  the  day  before  and  computed  with  it  to  obtain  the  tide  of  October  1. 

Rule  to  find  the  height  of  high  water. — Enter  Table  III,  column  1,  with  the  time  of  moon’s  transit. 

In  the  column  headed  with  the  name  of  the  place,  and  marked  A,  will  he  found  the  rise  and  fall  correspond¬ 

ing  to  the  time  of  transit;  in  column  B,  the  number  to  be  added  to  soundings  on  the  chart,  where  the  sound¬ 
ings  are  given  for  mean  low  water ;  in  column  C,  the  number  to  be  added  to  charts  of  which  the  soundings 
are  given  for  low  water  spring  tides. 

In  the  foregoing  example,  (III,)  the  time  of  transit  being  1  and  2  hours,  we  find  from  Table  III  the 
rise  and  fall  of  tides  on  the  1st  of  October,  1856,  between  4.9  and  4.7 ;  the  number  to  be  added  to  soundings 
given  for  mean  low  water  4.5  feet,  (column  B,)  and  for  low  water  spring  tides  (column  C)  4.9  feet. 

Having  found  the  time  of  high  water,  that  of  low  water  may  be  obtained,  nearly,  by  adding  the  duration 
of  ebb  from  column  9,  Table  I.  The  time  of  the  next  preceding  low  water  may  be  found  by  subtracting  the 
duration  of  flood  from  column  8,  Table  I.  The  time  of  the  next  following  high  water  may  be  found  by 
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adding  the  duration  of  both  flood  and  ebb,  and  of  the  next  preceding  high  water  by  subtracting  the  same 
duration  of  the  whole  tide. 

Example  IV, — To  find  the  next  high  water  following  that  of  Example  III. 

The  duration  of  flood,  column  8,  Table  I,  for  New  York,  is  Qh,  Ow. ;  and  of  ebb,  from  column  9,  is 
6A.  25w. ;  the  sum  is  12h,  25m. 

To  9A.  34m.  p.  m.,  October  1,  time  of  high  water  found. 

Add  12  25  duration  of  flood  and  ebb. 

Sum  21  59  or  9A.  59m.  a.  m.  of  October  2,  the  time  of  the  next  high  water. 

t 

TIDES  OF  THE  PACIFIC  COAST  AND  OF  PART  OF  THE  COAST  OF  FLORIDA. 

On  the  Pacific  coast  there  are,  as  a  general  rule,  one  large  and  one  small  tide  during  the  day,  the  height 
of  the  two  successive  high  waters  occumng  one  a.  m.  the  other  p.  m.  of  the  same  twenty-four  hours,  and  the 
intervals  from  the  next  preceding  transit  of  the  moon  are  very  different.  The  inequalities  depend  upon  the 
moon’s  declination ;  they  disappear  near  the  time  of  the  moon’s  declination  being  nothing,  and  are  greatest 
about  the  time  of  its  being  greatest.  The  inequalities  for  low  water  are  not  the  same  as  for  high,  though 

they  disappear  and  have  the  greatest  value  at  nearly  the  same  times.  The  tides  of  the  southern  part  of 

Florida  and  of  the  western  coast  of  that  peninsula,  as  far  as  St.  Mark’s,  are  of  the  same  character. 

In  Puget’s  sound  the  inequalities  for  the  interval  of  high  water  and  for  the  height  of  low  water  follow 
this  rule ;  but  those  for  the  interval  of  low  water  and  height  of  high  water  disappear  about  one  day  before 
the  moon’s  declination  is  greatest,  and  are  greatest  about  four  or  five  days  before  the  greatest  declination. 

When  the  moon’s  declination  is  north,  the  highest  of  the  two  tides  of  the  twenty-four  hours  occurs  at 
San  Francisco  about  eleven  and  a  half  hours  after  the  moon’s  southing,  (transit;)  and  when  the  declination 
is  south,  the  lowest  of  the  two  high  tides  occurs  about  that  interval. 

The  lowest  of  the  two  low  waters  of  the  day  is  one  which  follows  next  the  highest  high  water.  The 
nature  of  these  tides  will  probably  appear  more  plainly  from  the  annexed  diagrams.  In  them  the  height  of 

the  tide  is  set  oflF  at  the  side  on  a  scale  of  feet,  and  the  hours  of  the 
day  are  at  the  top.  At  12  noon,  for  example,  the  tide-gauge  marked 
6.7  feet.  Joining  all  the  heights  observed  in  the  twenty-four  hours, 
we  have  a  curve  like  that  marked  in  the  figure.  The  two  high 
waters  are  a  and  c;  the  two  low  waters  b  and  d.  If  a  is  the  high 
water  which  occurs  about  twelve  hours  after  the  transit  of  the  moon, 
when  the  decliuatian  is  south,  the  ebb  a  h  is  quite  small,  and  the 
high  water,  a,  is  much  lower  than  the  next  high  water,  c.  If  the 
moon’s  declination  is  north,  it  is  the  large  high  water,  a,  of  the 
second  diagram  which  occurs  next  after  the  transit,  and  about  twelve 
hours  . from  it.  At  Key  West  the  contrary  obtains,  diagram  1  apply¬ 
ing  when  the  moon’s  declination  is  north,  and  diagram  2  when  south. 
Tables  IV  and  V  give  the  number  to  be  added  to  the  time  of  moon’s 
transit  to  find  the  time  of  high  water  almost  as  readily  as  in  the 
former  case.  They  are  of  double  entry,  the  time  of  transit  being, 
as  before,  placed  in  the  first  coliunn.  The  number  of  days  from 
the  day  at  which  the  moon  had  the  greatest  declination  is  arranged 
at  the  top  of  the  table.  Entering  the  first  column  with  the  time 
of  transit,  and  following  the  line  horizontally  until  we  come  under 
the  column  containing  the  days  from  the  greatest  declination,  we  find 
the  number  to  be  added  to  the  time  of  the  transit  to  give  the  time  of 
high  water.  If  the  moon’s  declination  is  south.  Table  IV  is  to  be 
used  ;  if  north,  Table  V. 

Tables  IV  to  IX,  inclusive,  have  been  recomputed,  using  more  complete  data  for  the  inequalities  above 
referred  to,  and  to  those  for  San  Francisco  similar  tables  have  been  added  for  San  Diego,  Astoria,  Port 
Townshend,  and  Key  West,  Fla.  For  the  other  places  on  the  Western  Coast  given  in  Table  I  the  following 
rules  will  give  sufficiently  close  approximations. 


Digitized  by  v^ooQle 


102 


REPORT  OF  THE  SUPERINTENDENT  OF 


To  obtain  the  times  of  high  or  low  water  for  San  Pedro,  Cuyler's  harbor,  and  San  Luis  Obispo,  com¬ 
pute  first  the  time  for  San  Diego  by  Tables  IV,  V,  or  VIII ;  then  add  to  the  time  thus  obtained  30  minutes 
to  obtain  the  time  for  Stin  Luis  Obispo,  and  subtract  13  minutes  for  Cuyler’s  harbor.  At  San  Pedro  the 
time  of  high  or  low  water  is  sensibly  the  same  as  at  San  Diego. 

For  Monterey,  South  Farrallone,  Mare  island,  Benicia,  Ravenswood,  and  Bodega,  compute  first  the 
time  for  San  Francisco ;  then  subtract  from  the  time  thus  obtained  Ih.  447».  for  Monterey,  \h.  29m.  for  the 
South  Farallone,  and  49m.  for  Bodega ;  and  add  34m.  for  Mare  island,  17i.  4m.  for  Benicia,  and  30m.  for 
Ravenswood.  For  Humboldt  bay,  Port  Orford,  and  Neeah  harbor,  compute  first  the  time  for  Astoria; 
then  subtract  from  it  40m.  for  Humboldt  bay,  lA.  16m.  for  Port  Orfo#ft,  And  9m.  for  Neeah  harbor. 

For  Steilacoom  and  Semiahmoo  bay,  compute  first  the  time  for  Port  fCownshend,  and  add  to  it  57m.  for 
Steilacoom  and  17^.  for  Semiahmoo.  The  approximation  will  be  only  a  rough  one  for  Steilacoom. 

For  the  heights.  Tables  VI,  VII,  and  IX  for  San  Diego  can  be  used  without  change  for  San  Pedro, 
Cuyler’s  harbor,  and  San  Luis  Obispo.  These  tables  for  San  Francisco  are  also  applicable  to  Monterey, 
South  Farrallone,  and  Bodega.  For  Mare  island  add  1.2  foot,  for  Benicia  0.9  foot,  and  for  Ravenswood 
2.7  feet,  to  the  quantities  for  San  Francisco. 

For  Humboldt  bay,  Port  Orford,  and  Neeah'  harbor,  the  tables  for  Astoria  may  be  used,  subtracting  1.7 
foot  for  Humboldt  bay,  and  1.0  foot  for  Port  Oxford.  For  Neeah  harbor  the  tables  will  give  approximate 
results  Avithout  change. 

For  Semiahmoo  bay,  add  one  foot  to  the  quantities  in  the  tables  for  Port  Townshend.  For  Steilacoom, 
a  rough  approximation  may  be  obtained  by  adding  4.6  feet  to  them. 

For  the  coast  of  Florida,  compute  the  times  of  high  or  low  water  for  Key  West,  and  subtract  lA.  lin, 
for  Indian  key,  and  add  26m.  for  Tortugas  and  \h,  51m.  for  Egmont  key,  3A.  45m.  for  Cedar  keys,  and 
Ah,  8m.  for  St.  Mark’s.  For  the  heights,  add  half  a  foot  for  Indian  key,  and  use  the  tables  without  change 
for  Tortugas  and  Egmont  key.  For  Cedar  keys  and  St.  Mark’s,  the  results  could  not  be  obtained  with  much 
accuracy  in  this  way;  special  tables  will  be  prepared  for  those  places. 


Digitized  by 


Google 


THE  UNITED  STATES  COAST  SURVEY, 


103 


TABLE  IV.— KEY  WEST. 


c 

o 

o 

■  OUTH  DECLINATION.— DAYS 

FROM  moon’s  ORBATBST  DBCLINATION. 

of  m 

transit 

Before— 

After- 

- 

a 

h 

7 

6 

5 

4 

3 

2 

1 

0 

1 

9 

3 

4 

5 

6 

7 

|4.  m. 

4.  m. 

k.  m. 

h.  m. 

A.  m. 

h.  m. 

h.  m. 

h.  m. 

h.  m. 

k.  m. 

k.  m. 

1  k.  m. 

k.  m. 

k.  m. 

k.  m. 

k.  m. 

0  00 

9  40 

9  30 

9  18 

9  07 

9  01 

8  49 

8  44  1 

8  40 

8  40 

8  46 

8  54 

9  06 

9  16 

9  27 

9  37 

0  30 

9  33 

9  93 

9  11 

9  on 

8  54 

8  42 

8  37 

8  33 

8  33 

8  39 

8  47 

8  59 

9  U9 

9  20 

9  30 

1  00 

9  96 

9  16 

9  04 

8  53 

8  47 

8  35 

8  30 

8  26 

8  26 

8  32 

8  40 

8  53 

9  02 

8  13 

9  23 

]  30 

9  90 

9  10 

8  58 

8  47 

8  41 

8  29 

8  24 

8  20 

8  20 

8  26 

8  34 

8  46 

8  56 

9  07 

9  17 

9  00 

9  13 

9  03 

8  51 

8  40 

8  34 

8  99 

8  17 

8  13 

8  13 

8  19 

8  27 

8  39 

8  49 

9  00 

9  10 

9  30 

9  08 

8  58 

8  46 

8  35 

8  99 

8  17 

8  12 

8  08 

8  08 

8  14 

8  22 

8  34 

8  44 

8  55 

9  05 

3  00 

9  04 

8  54 

8  49 

8  31 

8  25 

8  13 

8  08 

8  04 

8  04 

8  10 

8  18 

8  30 

8  40 

8  51 

9  01 

3  30 

9  00 

8  50 

8  38 

8  97 

8  21 

8  09 

8  04 

8  00 

8  00 

8  06 

8  14 

8  26 

8  36 

8  47 

8  57 

4  00 

9  00 

8  50 

8  38 

8  97 

8  21 

8  09 

8  04 

8  00 

8  00 

8  06 

8  14 

8  26 

8  36 

8  47 

8  57 

4  30 

9  03 

8  53 

8  41 

8  30 

8  24 

8  12 

8  07 

8  03 

8  03 

8  09 

8  17 

8  29 

8  39 

8  50 

9  00 

5  00 

9  09 

8  59 

8  47 

8  36 

8  30 

8  18 

8  13 

8  09 

8  09 

9  15 

8  23 

8  35 

8  45 

8  56 

9  OO' 

5  30 

9  17 

9  07 

8  55 

8  44 

8  38 

8  26 

8  21 

8  17 

8  17 

8  23 

8  31 

8  43 

8  53 

9  04 

9  14 

6  00 

9  99 

9  19 

9  07 

8  56 

8  50 

838 

8  33 

8  29 

8  29 

8  35 

8  43 

8  55 

9  05 

9  16 

9  26 

6  30 

9  40 

9  30 

9  18 

9  07 

9  01 

8  49 

8  44 

8  40 

8  40 

8  46 

8  54 

9  06 

9  16 

9  27 

9  37 

7  00 

9  56 

9  46 

9  34 

9  93 

9  17 

9  05 

9  00 

8  56 

8  56 

9  02 

9  10 

9  92 

9  32 

9  43 

9  53 

7  30 

10  07 

9  57 

9  45 

9  34 

923 

9  16 

9  11 

9  07 

9  07 

9  13 

9  21 

9  33 

9  43 

9  54 

10  04 

8  00 

10  13 

10  03 

9  51 

9  40 

9  34 

9 

9  17 

9  13 

9  13 

9  19 

9  27 

9  39 

9  49 

10  00 

10  00 

8  30 

10  14 

10  04 

9  59 

9  41 

9  35  1 

9  23 

9  18 

9  14 

9  14 

9  20 

9  28 

9  40 

9  50 

10  01 

10  11 

9  00 

10  13 

10  03 

9  51 

9  40 

9  34 

9  22 

9  17 

9  13 

9  13 

9  19 

9  27 

9  39 

9  49 

10  00 

10  10 

9  30 

10  10 

10  00 

9  48 

9  37 

9  31 

9  19 

9  14 

9  10 

9  10 

•9  16  ! 

9  94 

9  36 

9  46 

9  57 

10  07 

10  00 

10  06 

9  56 

9  44 

9  33 

9  27 

9  15 

9  10 

9  06 

9  06 

9  12 

1  9  20 

9  32 

9  42 

9  53 

10  03 

10  30 

10  03 

9  53 

9  41 

9  30 

9  94 

9  19 

9  07 

9  03 

903 

9  09 

9  17 

9  29 

9  39 

9  50 

10  00 

11  00 

9  55 

9  45 

9  33 

9  99 

9  16 

9  04 

8  59 

8  55 

8  55 

9  01 

9  09 

9  21 

9  31 

9  42 

9  59 

11  30 

9  47  j 

9  37 

9  95 

9  14 

9  08 

8  56 

8  51 

8  47 

8  47 

8  53 

9  01 

9  13 

9  23 

1 

9  34 

9  44 

TABLE  V.— KEY  WEST. 


e  MORTH  DRGLINATION.— DAT!  FROM  KOON’S  ORRATRIT  DRCLIN ATIOM. 


of  m 

transit. 

Before — 

After— 

Time 

7  • 

6 

5 

4 

3 

9 

1 

0 

1 

9 

3 

4 

5 

6 

7 

h.  m. 

k.  m. 

k.  m. 

k  m. 

k.  m. 

h.  m. 

k.  m. 

k.  m. 

k.  m. 

k.  m. 

k.  m. 

k.  m. 

k.  m. 

k.  m. 

k.  m. 

k,  m. 

0  0 

9  29 

9  36 

9  43 

9  53 

10  06 

10  16 

10  22 

10  22  : 

10  22 

10  18 

10  06 

9  56 

9  43 

9  34 

9  27 

0  30 

9  22 

9  29 

9  36 

9  46 

9  59 

10  09 

10  15 

10  15 

10  15 

10  11 

9  59 

9  49 

9  36 

9  27 

9  20 

1  0 

9  15 

9  92 

9  29 

9  39 

9  52 

10  03 

10  08 

10  08 

10  08 

10  04 

9  52 

9  42 

9  29 

9  20 

9  13 

1  30 

9  09 

9  16 

9  23 

9  33 

9  46 

9  56 

10  02 

10  02 

10  02 

9  58 

9  46 

9  36 

9  23 

9  14 

9  07 

9  0 

9  02 

9  09 

9  16 

9  26 

9  39 

9  49 

9  55 

9  55 

9  55 

9  51 

9  39 

9  29 

9  16 

9  07 

9  00 

2  30 

8  57 

9  04 

9  11 

9  21 

9  34 

9  44 

9  50 

9  50 

9  50 

9  46 

9  34 

9  24 

9  11 

9  02 

8  55 

3  0 

8  53 

9  00 

9  07 

9  17 

9  30 

9  40 

9  46 

9  46 

9  46 

9  42 

9  30 

9  90 

9  07 

8  58 

8  51 

3  30 

8  49 

8  56 

9  03 

9  13 

9  26 

9  36 

9  42 

9  42 

9  52 

9  33 

9  26 

9  16 

9  03 

8  54 

8  47 

4  0 

8  49 

8  56 

9  03 

9  13 

9  26 

9  36 

9  42 

9  43 

9  42 

9  38 

9  26 

9  16 

9  03 

8  54 

8  47 

4  30 

8  52 

8  59 

9  06 

9  16 

9  29 

9  39 

9  45 

9  45 

9  45 

9  41 

9  39 

9  29 

9  06 

8  57 

8  50 

5  0 

8  58 

9  05 

9  12 

9  22 

9  25 

9  45 

9  51 

9  51 

9  51 

9  47 

9  35 

9  25 

9  12 

9  03 

8  56 

5  30 

9  06 

9  13 

9  20 

9  30 

9  43 

9  53 

9  59 

9  59 

9  59 

9  55 

9  43 

9  33 

9  20 

9  11 

9  04 

6  0 

9  18 

9  25 

9  32 

9  42 

9  55 

10  05 

10  11 

10  11 

10  11 

10  07 

9  55 

9  45 

9  32 

9  23 

9  16 

6  30 

9  99 

9  36 

9  43 

9  53 

10  06 

10  16 

10  22 

10  22 

10  22 

10  18 

10  06 

9  56 

9  43 

9  34 

9  27 

7  0 

9  45 

9  52 

9  59 

10  09 

10  22 

10  3i 

10  38 

10  38 

10  38 

10  34 

10  22 

10  12 

9  59 

9  50 

9  43 

7  30 

9  56 

10  03 

10  10 

10  20 

10  33 

10  43 

10  49 

10  49 

10  49 

10  45 

10  33 

10  23 

10  10 

10  01 

9  54 

8  0 

10  02 

10  09 

10  16 

10  96 

10  39 

10  49 

10  55 

10  55 

10  55 

10  51 

10  39 

10  29 

10  16 

10  07 

10  00 

8  30 

10  03 

11  10 

10  17 

10  27 

10  40 

10  50 

10  56 

10  56 

10  56  ; 

10  52 

10  40 

10  30 

10  17 

10  08 

10  01 

9  0 

10  02 

10  09 

10  16 

10  26 

10  39 

10  49 

10  55 

10  55 

10  55 

1  10  51 

10  39 

10  29 

10  16 

10  07 

10  00 

9  30 

9  59 

10  06 

10  13 

10  23 

10  36 

10  46 

10  52 

10  52 

10  52 

10  48 

10  36 

10  26 

10  13 

10  04 

9  57 

10  0 

9  55 

10  02 

10  09 

10  19 

10  32 

10  42 

10  48 

10  48 

10  48 

10  44 

10  32 

10  ^ 

10  09 

10  00 

9  53 

10  30 

9  52 

9  59 

10  06 

10  16 

10  29 

10  39 

10  45 

10  45  : 

10  45 

10  41 

10  29 

10  19 

10  06 

9  57 

9  50 

11  0 

9  44 

9  51 

9  58 

10  08 

10  21 

10  31 

10  37  i 

10  37 

10  37 

10  33 

10  21 

10  11 

9  58 

9  49 

9  42 

11  30 

9  36 

9  43 

9  50 

10  00 

10  13 

10  93 

10  29 

10  29 

10  29 

10  25 

10  13 

10  03 

9  50 

9  41 

9  34 
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SOCTH  declination.— DA.Y8  FROM  MOON’S  GREATEST  DECLINATION. 


s 


e 

^  a 

®  S 

Before— 

After— 

E 

h 

7 

6 

5 

4 

3 

2 

1 

0 

1 

2 

3 

4 

5 

6 

7 

h,  m. 

h.  m. 

A.  m. 

A  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

0  0 

9  23 

9  40 

9  52 

10  3 

10  12 

10  20 

10  25 

10  29 

10  29 

10  25 

10  19 

10  10 

10  0 

9  47 

9  30 

0  30 

9  15 

9  30 

9  42 

9  53 

10  2 

10  10 

10  15 

10  19 

10  19 

10  15 

10  9 

10  0 

9  50 

9  27 

9  20 

1  0 

9  8 

9  23 

9  35 

9  46 

9  55 

10  8 

10  12 

10  12 

10  8 

10  2 

9  53 

9  43 

9  30 

9  13 

1  30 

9  1 

9  J6 

9  28 

9  39 

9  48 

9  56 

10  1 

10  5 

10  5 

10  1 

9  55 

9  46 

9  36 

9  23 

9  6 

9  0 

8  54 

9  9 

9  21 

9  32 

9  41 

9  49 

9  54 

9  58 

9  58 

9  54 

9  48 

9  39 

9  29 

9  16 

8  59 

2  30 

8  49 

9  4 

9  16 

9  27 

9  36 

9  44 

9  49 

9  53 

9  53 

9  49 

9  43 

9  34 

9  24 

9  11 

8  54 

3  0 

8  48 

9  3 

9  15 

9  26 

9  35 

9  43 

9  48 

9  52 

9  52 

9  48 

9  42 

9  33 

9  23 

9  10 

8  53 

3  30 

8  48 

9  3 

9  15 

9  26 

9  35 

9  43 

9  48 

9  52 

9  52 

9  48 

9  42 

9  33 

9  23 

9  10 

8  53 

4  0 

8  52 

9  7 

9  19 

9  30 

9  39 

9  47 

9  52 

9  56 

9  56 

9  52 

9  46 

9  37 

9  27 

9  14 

8  57 

4  30 

8  56 

9  11 

9  23 

9  34 

9  43 

9  51 

9  58 

10  0 

10  0 

9  56 

9  50 

9  41 

9  31 

9  18 

9  1 

5  0 

9  15 

9  30 

9  42 

9  53 

10  2 

10  10 

10  15 

10  19 

10  19 

10  15 

10  9 

10  0 

9  50 

9  37 

9  20 

5  30 

9  37 

9  52 

10  4 

10  15 

10  24 

10  32 

10  37 

10  41 

10  41 

10  37 

10  31 

10  22 

10  12 

9  59 

9  42 

6  0 

9  55 

10  10 

10  22 

10  33 

10  42 

10  50 

10  55 

10  59 

le  59 

10  55 

10  49 

10  30 

10  17 

10  0 

6  30 

10  12 

10  27 

10  39 

10  50 

10  59 

11  7 

11  12 

10  16 

10  16 

11  12 

11  6 

10  57 

10  47 

10  34 

10  17 

7  0 

10  18 

10  33 

10  56 

11  5 

11  13 

11  18 

11  22 

11  22 

11  18 

11  12 

11  3 

10  53 

10  40 

10  23 

7  30 

10  20 

10  35 

10  47 

10  58 

11  7 

11  15 

11  20 

11  24 

11  24 

11  20 

11  14 

11  5 

10  55 

10  42 

10  25 

8  0 

10  22 

10  37 

10  49 

11  0 

10  9 

11  17 

11  22 

11  26 

11  26 

11  22 

11  16 

11  7 

10  57 

10  44 

10  27 

8  30 

10  24 

10  39 

10  51 

11  2 

11  11 

11  19 

11  24 

11  28 

11  28 

11  24 

11  18 

11  9 

10  59 

10  46 

10  29 

0  0 

10  18 

10  33 

10  45 

10  56 

11  5 

11  13 

11  18 

11  22 

11  22 

11  18 

11  12 

11  3 

10  53 

10  40 

10  23 

9  30 

10  10 

10  25 

10  37 

10  48 

10  57 

11  5 

11  10 

11  14 

11  14 

11  10 

11  4 

10  55 

10  45 

10  32 

10  0 

10  0 

10  15 

10  27 

10  38 

10  47 

10  55 

11  0 

11  4 

11  4 

11  0 

10  54 

10  35 

10  22 

10  30 

9  53 

10  8 

10  20 

10  40 

10  48 

10  53 

10  57 

10  57 

10  53 

10  47 

10  38 

10  28 

10  15 

9  58 

11  0 

9  45 

10  12 

10  23 

10  32 

10  45 

10  49 

10  49 

10  45 

10  39 

10  30 

10  20 

10  7 

9  50 

11  30 

9  36 

9  51 

)  10  3 

10  14 

10  23 

10  31 

10  36 

10  40 

10  40 

10  36 

10  30 

10  11 

9  58 

9  41 

TABLE  V.— SAN  DIEGO. 


NORTH  DECLINATION. — DATS  FROM  MOON’S  GREATEST  DECLINATION. 


S  *£ 

Oil 

^  C 
®  § 

‘  Before — 

After — 

J 

H 

7 

6 

5 

4 

3 

2 

1 

0 

1 

2 

3 

B 

5 

6 

7 

A.  m. 

A.  m. 

A.  m. 

A.  tn. 

A.  m. 

A.  in. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

0  0 

9  30 

9  16 

9  4 

8  53 

8  44 

8  36 

8  31 

8  27 

8  27 

8  31 

8  37 

8  46 

8  56 

9  9 

9  26 

0  30 

9  21 

9  6 

8  54 

8  43 

8  34 

8  28 

8  21 

8  17 

8  17 

8  21 

8  27 

8  36 

8  46 

8  59 

9  16 

1  0 

9  14 

8  59 

8  47 

8  36 

8  27 

8  19 

8  14 

8  10 

8  10 

8  14 

8  20 

8  29 

8  39 

8  52 

9  9 

1  30 

9  7 

8  52 

8  40 

8  29 

8  20 

8  12 

8  7 

8  3 

8  3 

8  7 

8  13 

8  22 

8  32 

8  45 

9  2 

2  0 

9  0 

8  45 

8  33 

8  22 

8  13 

8  5 

8  0 

7  56 

7  56 

8  0 

8  6 

8  15 

8  25 

8  33 

8  55 

2  30 

8  55 

8  40 

8  28 

8  17 

8  8 

8  0 

7  55 

7  51 

7  51 

7  55 

8  1 

8  10 

8  20 

8  33 

8  50 

3  0 

8  54 

8  39 

8  27 

8  16 

8  7 

7  59 

7  54 

7  50 

7  50 

7  54 

8  0 

8  9 

8  19 

8  32 

8  49 

3  30 

8  54 

8  39 

8  27 

8  16 

8  7 

7  59 

7  54 

7  50 

7  50 

7  54 

8  0 

8  9 

8  19 

8  32 

8  49 

4  0 

8  58 

8  43 

8  31 

8  20 

8  11 

8  3 

7  58 

7  54 

7  54 

7  58 

8  4 

8  13 

8  23 

8  36 

8  53 

4  30 

9  2 

8  47 

8  35 

8  24 

8  15 

8  7 

8  2 

7  58 

7  58 

8  2 

00 

00 

8  17 

8  27 

8  40 

8  57 

5  0 

9  21 

9  6 

8  54 

8  43 

8  34 

8  26 

8  21 

8  17 

8  17 

8  21 

8  27 

8  36 

8  46 

8  59 

9  16 

5  30 

9  43 

9  28 

9  16 

9  5 

8  56 

8  48 

8  43 

8  39 

8  39 

8  43 

8  49 

8  58 

9  8 

9  21 

9  38 

6  0 

10  1 

9  46 

9  34 

9  2.3 

9  14 

9  6 

9  I 

8  57 

8  57 

9  1 

9  7 

9  16 

9  26 

9  39 

9  56 

6  30 

10  18 

10  3 

9  51 

9  40 

9  31 

9  23 

9  18 

9  14 

9  14 

9  18 

9  24 

9  33 

9  43 

9  56 

10  13 

7  0 

10  24 

10  9 

9  57 

9  46 

9  37 

9  29 

9  24 

9  20 

9  20 

9  24 

9  30 

9  39 

9  49 

10  2 

10  19 

7  30 

10  26 

10  11 

9  59 

9  48 

9  39 

9  31 

9  26 

9  22 

9  22 

9  26 

9  32 

9  41 

9  51 

10  4 

10  21 

8  0 

10  28 

10  13 

10  1 

9  50 

9  41 

9  33 

9  28 

9  24 

9  24 

9  28 

9  34 

9  43 

9  53 

10  6 

10  23 

8  30 

10  30 

10  15 

10  3 

9  52 

9  43 

9  35 

9  30 

9  26 

9  26 

9  30 

9  36 

9  45 

9  55 

10  8 

10  25 

9  0 

10  24 

10  9 

9  67 

9  46 

9  37 

9  29 

9  24 

9  20 

920 

9  24 

9  30 

9  39 

9  49 

10  2 

10  19 

9  30 

10  16 

10  1 

9  49 

9  38 

9  29 

9  21 

9  16 

9  12 

9  12 

9  16 

9  22 

9  31 

9  41 

9  54 

10  11 

10  0 

10  6 

9  51 

9  39 

9  28 

9  19 

9  11 

9  6 

9  2 

9  2 

9  6 

9  12 

9  21 

9  31 

9  44 

10  1 

10  30 

9  ,59 

9  44 

9  32 

9  21 

9  12 

9  4 

8  59 

8  55 

8  55 

8  59 

9  5 

9  14 

9  24 

9  37 

9  54 

11  0 

9  51 

9  36 

9  24 

9  13 

9  4 

8  5Q 

8  51 

8  47 

8  47 

8  51 

8  57 

9  6 

9  16 

9  29 

9  46 

II  .30 

9  42 

9  27 

9  15 

9  4 

8  55 

8  47 

8  42 

8  38 

8  38 

8  42 

8  48 

8  57 

9  7 

9  20 

9  37 
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TABLE  IV.— SAN  FRANCISCO. 


aOUTa  DBCLlNATlOIf.— DATS  FROX  MOON’S  ORKATBST  DBCLIN4TI0N. 


a  ® 

1  s 

Before 

- 

■ 

After  — 

H 

B 

6 

5 

D 

3 

3 

B 

B 

1 

3 

3 

B 

5 

6 

7 

A.  m. 

k.  m. 

h.  m. 

h.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

0  0 

11  43 

11  59 

13  15 

m 

13  50 

13  14 

13  07 

19  45 

19  33 

0  30 

11  37 

11  53 

13  09 

13  44 

9~S9 

13  08 

13  01 

13  39 

13  26 

1  0 

11  31 

11  47 

13  03 

13  31 

13  38 

13  51 

13  05 

13  07 

13  03 

19  55 

19  45 

13  33 

1  30 

11  35 

11  41 

11  57 

13  15 

13  33 

13  45 

13  59 

13  03 

13  01 

13  56 

13  49 

19  39 

12  27 

bWH 

3  0 

11  19 

11  33 

11  51 

13  09 

13  36 

13  39 

13  53 

13  56 

13  55 

13  50 

13  43 

13  33 

13  91 

13  08 

3  30 

11  14 

11  30 

11  46 

13  04 

13  31 

13  34 

13  48 

13  51 

13  50 

13  45 

13  38 

19  98 

12  16 

13  03 

3  0 

11  11 

11  37 

11  43 

13  01 

13  18 

13  31 

13  45 

13  48 

13  47 

13  43 

19  35 

13  35 

13  13 

19  00 

3  30 

11  11 

11  37 

11  43 

13  01 

13  18 

13  31 

13  45 

13  48 

13  47 

13  43 

13  35 

19  25 

13  13 

12  00 

4  0 

11  16 

11  33 

11  48 

13  06 

13  3  'J 

13  36 

13  50 

13  53 

13  53 

13  47 

13  40 

13  30 

12  18 

19  05 

4  30 

11  34 

11  40 

11  56 

13  14 

13  31 

13  44 

13  58 

13  01 

13  00 

19  55 

19  48 

19  38 

13  26 

13  13 

5  0 

11  33 

11  49 

13  05 

13  33 

13  40 

13  53 

13  07 

13  10 

13  09 

13  04 

19  57 

12  47 

13  35 

^  5  30 

11  41 

11  57 

13  13 

13  31 

13  48 

13  01 

13  15 

13  18 

13  17 

13  13 

13  05 

19  55 

19  43 

6  0 

11  49 

13  05 

13  31 

13  39 

13  56 

13  09 

13  33 

13  36 

13  35 

13  90 

13  13 

13  03 

19  51 

13  38 

6  30 

It  54 

13  10 

13  V!6 

13  44 

13  01 

13  14 

13  38 

13  31 

13  30 

13  95 

13  18 

13  08 

12  56 

12  43 

13  99 

7  0 

13  01 

13  17 

13  33 

13  51 

13  08 

13  31 

13  35 

13  38 

13  37 

13  39 

13  35 

13  15 

13  03 

12  50 

19  36 

7  30 

13  07 

13  33 

13  39 

13  57 

13  14 

13  37 

13  41 

13  44 

13  43 

13  38 

13  31 

13  21 

13  09 

13  49 

8  0 

13  13 

13  38 

13  44 

13  03 

13  19 

13  33 

13  46 

13  49 

13  48 

13  43 

13  36 

13  96 

13  14 

19  47 

8  30 

13  15 

13  31 

13  47 

13  05 

13  33 

13  35 

•13  49 

13  53 

13  51 

13  46 

13  39 

13  39 

13  17 

13  50 

9  0 

13  14 

13  30 

13  46 

13  04 

13  31 

13  34 

13  48 

13  57 

13  50 

13  45 

13  38 

13  28 

13  16 

9  30 

13  13 

13  38 

13  44 

13  03 

13  19 

13  33 

13  46 

13  49 

13  48 

13  43 

13  36 

13  36 

13  14 

10  0 

13  08 

13  34 

13  40 

13  58 

13  15 

13  38 

13  43 

13  45 

13  44 

13  39 

13  39 

13  22 

13  10 

10  30 

13  03 

13  18 

13  34 

13  53 

13  09 

13  33 

13  36 

13  39 

13  38 

13  33 

13  36 

13  16 

13  04 

19  51 

19  37 

11  0 

11  55 

13  11 

13  37 

13  45 

13  03 

13  15 

13  39 

13  33 

13  31 

13  96 

13  19 

13  09 

19  57 

13  44 

13  30 

11  30 

11  47 

13  03 

13  19 

13  37 

13  54 

13  07 

13  31 

13  34 

13  33 

13  18 

13  11 

13  01 

19  49 

13  36 

13  39 

TABLE  V.— SAN  FRANCISCO. 


NORTB  1>BCL1NATI0N.->DAY8  FROM  XOON’S  ORBATBST  DECLINATION. 


S  2 


Before— 


3> 

s 

7 

6 

B 

B 

3 

9 

1 

B 

1 

3 

B 

5 

6 

7 

A  m. 

A.  m. 

A.  m. 

A.  m 

A.  m. 

A.  m. 

A.  m. 

A. 

m. 

A. 

m. 

A. 

m. 

A.  tn. 

B 

A.  m. 

A.  m. 

A.  m. 

0  0 

13  37 

19  11 

11  55 

11  37 

11  90 

10  53 

10 

50 

10 

51 

10 

56 

11  03 

B 

m 

11  95 

11  38 

11  53 

0  30 

19  21 

13  05 

11  49 

11  31 

11  14 

10  47 

10 

44 

10 

45 

10 

50 

10  57 

■TWn 

11  19 

11  32 

11  46 

1  0 

13  15 

11  50 

11  43 

11  95 

11  08 

10  41 

10 

38 

10 

39 

10 

44 

10  51 

11 

01 

11  13 

11  26 

11  40 

1  30 

13  09 

11  53 

11  37 

11  19 

11  02 

10  49 

10  35 

10 

39 

10 

33 

10 

38 

10  45 

10 

55 

11  07 

11  30 

11  34 

3  0 

13  03 

11  47 

11  31 

11  13 

10  56 

10  43 

10  29 

10 

96 

10 

27 

10 

33 

10  39 

10 

49 

11  01 

11  14 

11  38 

9  30 

11  58 

11  43 

11  36 

11  08 

10  51 

10  38 

10  34 

10 

21 

10 

92 

10 

27 

10  34 

10 

44 

10  56 

11  09 

11  93 

3  0 

11  55 

11  39 

11  S3 

11  05 

10  48 

10  35 

10  21 

10 

18 

10 

19 

10 

34 

l6  31 

10 

41 

10  53 

11  06 

11  90 

3  30 

11  55 

11  39 

11  93 

11  05 

10  48 

10  35 

10  31 

10 

18 

10 

19 

10 

34 

lU  31 

10 

41 

10  53 

11  06 

11  90 

4  0 

13  00 

11  44 

11  28 

11  10 

10  53 

10  40 

10  26 

10 

23 

10 

31 

10 

99 

10  36 

10 

46 

10  58 

11  11 

11  35 

4  30 

19  08 

11  52 

11  36 

11  18 

11  01 

10  48 

10  34 

10 

31 

10 

32 

10 

37 

10  44 

10 

54 

11  06 

11  19 

11  33 

5  0 

13  17 

12  01 

11  45 

11  97 

11  10 

10  57 

10  43 

10 

40 

10 

41 

10 

46 

10  53 

11 

03 

11  15 

11  28 

11  43 

5  30 

19  35 

19  09 

11  53 

11  35 

11  18 

11  05 

10  51 

10 

48 

10 

49 

10 

54 

11  01 

11 

11 

11  93 

11  36 

11  50 

6  0 

13  33 

13  17 

19  01 

11  43 

11  96 

11  13 

10  59 

10 

56 

10 

57 

11 

02 

11  09 

11 

19 

11  31 

11  44 

11  58 

6  30 

13  38 

13 

13  06 

11  48 

11  31 

11  18 

11  04 

11 

01 

11 

01 

11 

07 

11  14 

11 

34 

11  36 

11  49 

12  03 

7  0 

19  45 

19  39 

19  13 

11  55 

11  38 

11  25 

11  11 

11 

08 

11 

09 

11 

14 

11  31 

11 

31 

11  43 

11  56 

12  10 

7  30 

13  51 

12  35 

19  19 

13  01 

11  44 

11  31 

11  17 

11 

14 

11 

15 

11 

90 

11  27 

11 

37 

11  49 

12  0-2 

19  16 

8  0 

13  56 

13  40 

12  94 

13  06 

11  49 

11  36 

11 

11. 

19 

11 

90 

11 

33 

11  39 

11 

42 

11  54 

12  07 

19  21 

830 

13  59 

12  43 

13  37 

19  09 

11  52 

11  39 

11  25 

11 

29 

11 

93 

11 

28 

11  35 

11 

45 

11  57 

19  10 

13  24 

9  0 

12  58 

12  49 

13  96 

12  08 

11  51 

11  38 

11  94 

11 

31 

11 

33 

11 

27 

11  34 

11 

44 

11  56 

12  09 

13  23 

9  30 

13  56 

13  40 

IS  24 

19  06 

11  49 

11  36 

11  22 

11 

19 

11 

90 

11 

25 

11  39 

11 

42 

11  54 

12  07 

19  21 

10  0 

13  59 

13  36 

13  90 

12  02 

11  45 

11  32 

11  18 

11 

15 

11 

16 

11 

31 

11  28 

11 

38 

11  50 

19  03 

12  17 

10  30 

19  46 

13  30 

12  14 

11  56 

11  39 

11  26  ' 

11  13 

11 

09 

11 

10 

11 

15 

11  22 

11 

32 

11  44 

11  57 

13  11 

11  0 

13  39 

12  93 

12  07 

11  49 

11  32 

11  19 

11  05 

11 

03 

11 

03 

11 

08 

11  15 

11 

95 

11  37 

11  50 

12  04 

11  30 

12  31 

12  15 

11  59 

11  41 

11  34 

11  11 

10  57 

10 

51 

10 

55 

11 

00 

11  07 

11 

17 

11  29 

11  42 

11  56 

After — 


c  s  14 
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REPORT  OF  THE  BL’PERIXTEXDENT  OF 


TABLE  IV.— ASTORIA. 


•Otrrn  DECLIIIaTIO!I. — days  from  M00R*8  orratut  decliration. 


Time 

ir 

7 

6 

5 

4 

3 

2 

1 

0 

1 

9 

3 

4 

5 

6 

7 

A. 

m. 

A. 

m. 

A. 

m. 

A. 

m 

A. 

m. 

A. 

m. 

A. 

m. 

A. 

m. 

A. 

m. 

A. 

m. 

A. 

m. 

A. 

m. 

A 

m. 

A. 

m. 

A. 

m. 

A. 

m. 

0 

0 

19 

42 

12 

55 

13 

5 

13 

18 

13 

28 

13 

38 

13 

41 

13 

45 

13 

46 

13 

44 

13 

40 

13 

31 

13 

24 

13 

14 

13 

2 

0 

30 

12 

36 

19 

49 

12 

59 

13 

12 

13 

22 

13 

13 

35 

13 

39 

13 

40 

13 

38 

13 

34 

13 

28 

13 

18 

13 

8 

12 

56 

1 

0 

19 

20 

12 

42 

12 

52 

13 

5 

13 

15 

13 

25 

13 

28 

13 

32 

13 

33 

13 

31 

13 

27 

13 

21 

13 

11 

13 

1 

19 

49 

1 

30 

12 

23 

12 

36 

12 

46 

12 

59 

13 

9 

13 

19 

13 

22 

13 

26 

13 

27 

13 

25 

13 

21 

13 

15 

13 

5 

12 

55 

12 

43 

9 

0 

12 

15 

12 

28 

12 

38 

12 

51 

13 

1 

13 

11 

13 

14 

13 

18 

13 

19 

13 

17 

13 

13 

13 

7 

12 

57 

12 

47 

12 

35 

9 

30 

12 

9 

12 

22 

12 

32 

12 

45 

12 

55 

13 

5 

13 

6 

13 

12 

13 

13 

13 

11 

13 

7 

13 

1 

12 

51 

12 

41 

12 

29 

3 

0 

12 

3 

12 

16 

12 

26 

13 

39 

12 

49 

12 

59 

13 

9 

13 

6 

13 

7 

13 

5 

13 

1 

12 

55 

12 

45 

12 

35 

12 

23 

3 

30 

11 

58 

12 

11 

12 

21 

12 

34 

12 

44 

12 

54 

12 

57 

13 

1 

13 

2 

13 

0 

12 

56 

12 

50 

12 

40 

19 

30 

12 

18 

4 

0 

11 

57 

12 

10 

12 

20 

12 

33 

12 

43 

12 

53 

12 

56 

13 

0 

13 

1 

12 

59 

12 

55 

12 

49 

12 

39 

12 

29 

19 

17 

4 

30 

19 

0 

12 

13 

12 

23 

12 

i6 

12 

46 

12 

56 

12 

59 

13 

3 

13 

4 

13 

2 

12 

58 

12 

52 

12 

42 

12 

32 

12 

20 

5 

0 

12 

8 

12 

21 

12 

31 

19 

44 

12 

54 

13 

4 

13 

7 

13 

11 

12 

12 

13 

10 

13 

6 

13 

0 

12 

50 

12 

40 

12 

28 

5 

30 

12 

15 

12 

28 

12 

38 

12 

51 

13 

1 

13 

11 

13 

14 

13 

18 

13 

19 

13 

17 

13 

13 

13 

7 

12 

57 

12 

47 

12 

3i 

6 

0 

12 

95 

12 

3b 

12 

48 

13 

1 

13 

11 

13 

21 

13 

24 

13 

28 

13 

29 

13 

97 

13 

23 

13 

13 

7 

12 

57 

19 

45 

6 

30 

19 

36 

12 

49 

12 

59 

13 

12 

13 

22 

13 

32 

13 

35 

13 

39 

J3 

40 

13 

38 

13 

34 

13 

28 

13 

18 

13 

8 

12 

56 

7 

0 

12 

45 

12 

58 

13 

8 

13 

21 

13 

31 

13 

41 

13 

44 

13 

48 

13 

49 

13 

47 

13 

43 

13 

37 

13 

27 

13 

17 

13 

5 

7 

30 

12 

55 

13 

b 

13 

18 

13 

31 

13 

41 

13 

51 

13 

54 

13 

58 

13 

59 

13 

57 

13 

53 

13 

47 

13 

37 

13 

27 

13 

15 

8 

0 

13 

3 

13 

16 

13 

26 

13 

39 

13 

49 

13 

59 

14 

2 

14 

6 

14 

7 

14 

5 

14 

1 

13 

55 

13 

45 

13 

35 

13 

93 

8 

30 

13 

8 

13 

21 

13 

31 

13 

44 

13 

54 

14 

4 

14 

7 

14 

11 

14 

19 

14 

10 

14 

6 

14 

0 

13 

50 

13 

40 

13 

28 

9 

0 

13 

10 

13 

23 

13 

33 

13 

46 

13 

56 

14 

6 

14 

9 

14 

13 

14 

14 

14 

19 

14 

8 

14 

2 

13 

52  1 

13 

42 

13 

30 

9 

30 

13 

9 

13 

29 

13 

32 

13 

45 

13 

55 

14 

5 

14 

6 

14 

12 

14 

13 

14 

11 

14 

7 

14 

1 

13 

51 

13 

41 

13 

29 

10 

0 

13 

5 

13 

18 

12 

28 

13 

41 

13 

51 

14 

1 

14 

4 

14 

8 

14 

9 

14 

7 

14 

3 

13 

57 

13 

47 

13 

37 

13 

25 

10 

30 

19 

59 

13 

12 

13 

22 

13 

35 

13 

45 

13 

55 

13 

58 

14 

9 

14 

3 

14 

1 

13 

57 

13 

51 

13 

41 

13 

31 

13 

19 

11 

0 

19 

53 

13 

6 

13 

16 

13 

29 

13 

39 

13 

49 

13 

52 

13 

56 

13 

57 

13 

55 

13 

51 

13 

45 

13 

35 

13 

23 

13 

13 

11 

30 

46 

12 

59 

13 

9 

13 

22 

13 

32 

1 

13 

49 

13 

45 

13 

49 

13 

50 

13 

48 

13 

44 

13 

38 

13 

28 

13 

18 

13 

6 

TABLE  V.— ASTORIA. 


C 

A, 

m. 

19 

7 

12 

1 

11 

54 

11 

48 

11 

40 

11 

34 

11 

28 

11 

93 

11 

22 

11 

25 

11 

33 

11 

40 

10 

50 

12 

1 

12 

10 

12 

90 

12 

28 

12 

33 

12 

35 

12 

34 

12 

30 

12 

24 

12 

18 

12 

11 
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TABLE  rv.— POET  TOWNSHEND. 


■OOTH  DBCLINATION.— DAT^  rEOM  MOON’S  ORBATBST  DBCLINAIION. 


^  c 
®  2 

Before — 

After— 

« 

5 

h 

7 

6 

5 

4 

3 

2 

1 

0 

1 

2 

3 

4 

5 

6 

7 

h.  tn. 

h.m. 

h.m. 

h.  m. 

h.m. 

h.m. 

h.  m. 

h.m. 

h  m. 

h.m. 

h  tit. 

A.  m. 

A.  m. 

A.  m. 

h.m. 

A.  m. 

0  0 

3  45 

3  91 

2  51 

9  2 

1  39 

1  13 

1  26 

1  44 

2  2 

9  21 

2  49 

2  57 

3  15 

3  33 

3  45 

0  30 

3  38 

3  14 

9  44 

1  55 

1  25 

1  6 

1  19 

1  37 

1  55 

2  14 

2  35 

2  50 

3  8 

3  26 

3  38 

1  0 

3  32 

3  8 

9  38 

1  19 

1  19 

1  0 

1  13 

1  31 

1  49 

2  8 

2  29 

2  44 

3  2 

3  20 

3  32 

1  30 

3  96 

3  2 

9  32 

1  43 

1  13 

0  54 

1  7 

1  95 

1  43 

9  2 

2  23 

2  38 

2  56 

3  14 

3  26 

9  0 

3  91 

9  57 

9  97 

1  38 

1  8 

0  49 

1  9 

1  90 

1  38 

1  57 

2  18 

9  33 

2  51 

3  9 

3  91 

9  30 

3  18 

9  54 

9  94 

1  35 

1  5 

0  46 

0  59 

1  17 

1  35 

1  54 

2  15 

2  20 

2  48 

3  6 

3  18 

3  0 

3  16 

9  59 

9  92 

1  33 

1  3 

0  44 

0  57 

1  15 

1  33 

1  52 

2  13 

2  28 

2  46 

3  4 

3  16 

3  30 

3  17 

9  53 

2  23 

1  34 

1  4 

0  45 

0  58 

1  16 

1  34 

1  53 

2  14 

2  29 

2  47 

3  5 

3  17 

4  0 

3  21 

2  57 

2  27 

1  38 

1  8 

0  49 

1  9 

1  20 

1  38 

1  57 

2  18 

2  33 

9  51 

3  9 

3  21 

4  30 

J  26 

3  2 

2  32 

1  43 

1  13 

0  54 

1  7 

1  25 

1  43 

2  9 

9  23 

2  38 

2  56 

3  14 

3  26 

5  0 

3  32 

3  8 

2  38 

1  49 

]  19 

1  0 

1  13 

1  31 

1  49 

9  8 

2  29 

2  44 

3  9 

3  20 

3  39 

5  30 

3  41 

3  17 

9  47 

1  58 

1  98 

1  9 

1  92 

1  40 

1  58 

2  17 

2  38 

2  53 

3  11 

3  29 

3  41 

6  0 

3  59 

3  28 

9  58 

9  9 

1  39 

1  20 

1  33 

1  51 

2  9 

2  28 

2  49 

3  4 

3  22 

3  40 

3  53 

6  30 

4  1 

3  37 

3  7 

2  18 

1  48 

1  29 

1  42 

9  0 

2  18 

2  37 

2  58 

3  13 

3  31 

3  49 

4  1 

7  0 

4  8 

3  44 

3  14 

2  25 

1  55 

1  36 

1  49 

2  7 

2  25 

2  44 

3  5 

3  20 

3  38 

3  56 

4  6 

7  30 

4  15 

3  51 

3  21 

2  32 

9  9 

1  43 

1  56 

2  14 

2  32 

2  51 

3  12 

3  27 

3  45 

4  3 

4.15 

8  0 

4  18 

3  54 

3  24 

2  35 

9  5 

1  46 

1  59 

2  17 

2  35 

2  5t 

3  15 

3  30 

3  48 

4  6 

4  18 

8  30 

4  19 

3  55 

3  25 

9  36 

2  6 

1  47 

2  0 

9  18 

2  36 

2  55 

3  16 

3  31 

3  49 

4  7 

4  19 

9  0 

4  18 

3  54 

3  24 

2  35 

2  5 

1  46 

1  59 

2  17 

2  35 

2  54 

3  15 

3  30 

3  48 

4  6 

4  18 

9  30 

4  15 

3  51 

3  21 

9  39 

2  2 

1  43 

1  56 

9  14 

2  32 

9  51 

3  12 

3  27 

3  45 

4  3 

4  15 

10  0 

4  10 

3  46 

3  16 

2  27 

1  57 

1  38 

1  51 

9  9 

2  27 

2  46 

3  7 

3  22 

1  3  40 

3  58 

4  10 

10  30 

4  6 

3  42 

3  12 

3  23 

1  53 

1  34 

1  47 

2  5 

2  23 

2  42 

3  3 

3  18 

3  36 

3  54 

4  6 

11  0 

4  0 

3  36 

3  6 

9  17 

1  47 

1  28 

1  41 

1  59 

2  17 

2  36 

2  57 

3  12 

1  3  30 

3  48 

4  0 

11  30 

3  54 

3  30 

3  0 

2  11 

1  41 

1  22 

1  35 

1  53 

2  11 

2  30 

2  51 

3  6 

1  3  24 

3  42 

3  54 

TABLE  V.— PORT  TOWNSHEND. 


MORTH  DBCLlMATIOIf. — DATS  FROM  MOON**  ORBATBST  DBCLINATION. 


Before — 


After— 


=  s 


Time 

7 

6 

5 

4 

3 

2 

1 

0 

1 

2 

3 

4 

6 

6 

7 

A. 

m. 

A.  m. 

A.  m. 

A.  tit. 

A.  tfi. 

A.  tn. 

A’  m. 

A.  tn. 

A.  tn. 

A.  tn. 

A.  tn. 

A.  tn. 

A.  tn. 

A.  m. 

A.tn. 

A.  m. 

0 

0 

3  45 

4  9 

4  39 

5  28 

5  58 

6  17 

6  4 

5  46 

5  28 

5  9 

4  48 

4  33 

4  15 

3  57 

3  45 

0 

30 

3  38 

4  9 

4  32 

5  91 

5  51 

6  10 

5  57 

5  39 

5  21 

5  2 

4  41 

4  26 

4  8 

3  50 

3  38 

1 

0 

3  32 

3  56 

4  26 

5  15 

5  45 

6  4 

5  51 

5  33 

5  15 

4  56 

4  35 

4  20 

4  2 

3  44 

3  32 

1 

30 

3  26 

3  50 

4  20 

5  9 

5  39 

5  58 

5  45 

5  27 

5  9 

4  50 

4  29 

4  14 

3  56 

3  38 

3  26 

2 

0 

3  21 

3  45 

4  15 

5  4 

5  34 

5  53 

5  40 

5  22 

5  4 

4  45 

4  24 

4  9 

3  51 

3  33 

3  21 

2 

30 

3  18 

3  42 

4  12 

5  1 

5  31 

5  50 

5  37 

5  19 

5  1 

4  42 

4  21 

4  6 

3  48 

3  30 

3  18 

3. 

0 

3  16 

3  40 

4  10 

4  59 

5  29 

5  48 

5  35 

5  17 

4  59 

4  40 

4  19 

4  4 

3  46 

328 

3  16 

3 

30 

3  17 

3  41 

4  11 

5  0 

5  30 

5  49 

5  36 

5  18 

5  0 

4  41 

4  20 

4  5 

3  47 

3  29 

3  17 

4 

0 

3  21 

3  45 

4  15 

5  4 

5  34 

5  53 

5  40 

5  2i 

5  4 

4  45 

4  24 

4  9 

3  51 

3  33 

3  21 

4 

30 

3  26 

3  50 

4  20 

5  9 

5  39 

5  58 

5  45 

5  97 

5  9 

4  50 

4  29 

4  14 

3  56 

3  38 

3  26 

5 

0 

3  32 

3  56 

4  26 

5  15 

5  45 

6  4 

5  51 

5  33 

5  15 

4  56 

4  35 

4  20 

4  2 

3  44 

3  32 

5 

30 

3  41 

4  5 

4  35 

5  24 

5  54 

6  13 

6  0 

5  42 

5  24 

5  5 

4  44 

4  29 

4  11 

3  53 

3  41 

6 

0 

3  52 

4  16 

4  46 

5  35 

6  5 

6  24 

6  11 

5  53 

5  35 

5  16 

4  55 

4  40 

4  22 

4  4 

3  52 

6 

30 

4  1 

4  25 

4  55 

5  44 

6  14 

6  33 

620 

6  2 

5  44 

5  25 

5  4 

4  49 

4  31 

4  13 

4  1 

7 

0 

00 

4  32 

5  2 

5  51 

6  21 

6  40 

6  97 

6  9 

5  51 

5  32 

5  11 

4  56 

4  38 

4  20 

4  8 

7 

30 

4  15 

4  39 

5  9 

5  58 

6  28 

6  47 

6  34 

6  16 

5  58 

5  3^ 

5  18 

5  3 

4  45 

4  2/ 

4  15 

8 

0 

4  18 

4  42 

5  12 

6  1 

6  31 

6  50 

6  37 

6  19 

6  1 

5  42 

5  21 

5  6 

4  48 

4  30 

4  18 

8 

30 

4  19 

4  43 

5  13 

6  2 

6  32 

6  51 

6  38 

6  20 

6  2 

5  43 

5  ^ 

5  7 

4  49 

4  31 

4  19 

9 

0 

4  18 

4  42 

5  12 

6  1 

6  31 

6  50 

6  37 

6  19 

6  1 

5  42 

5  21 

5  6 

4  48 

4  30 

4  18 

9 

30 

4  15 

4  39 

5  9 

5  58 

6  28 

6  47 

6  34 

6  16 

5  58 

5  39 

5  18 

5  3 

4  45 

4  27 

4  15 

10 

0 

4  10 

4  31 

5  4 

5  53 

6  23 

6  42 

6  29 

6  11 

5  53 

5  34 

5  13 

4  58 

4  40 

4  22 

4  10 

10 

30 

4  6 

4  30 

5  0 

5  49 

6  19 

6  38 

6  25 

6  7 

5  49 

5  3J 

5  9 

4  51 

4  35 

4  18 

4  6 

11 

0 

4  0 

4  21 

4  54 

5  43 

6  13 

6  32 

6  19 

6  1 

5  43 

5  24 

5  3 

4  18 

4  30 

4  1*2 

4  0 

11 

30 

3  54 

4  18 

4  48 

5  37 

6  7 

6  26 

6  13 

5  53 

5  37 

5  18 

1  4  57 

4  42 

1  4  24 

4  6 

3  54 
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If  we  disregard  the  daily  inequality,  the  column  headed  San  Francisco  in  Table  II  would  give  us,  as  in 
the  examples  on  the  Atlantic  coast,  the  means  of  determining  the  time  of  high  water. 

'Examjiile  V, — Required. the  time  of  high  water  at  North  Beach,  San  Francisco,  Cal.,  on  the  7th  of 
February,  1853. 

Ist.  The  time  of  the  moon’s  transit  at  Greenwich,  from  the  Nautical  Almanac,  is  11  A.  i\m.;  the  longitude 
of  San  Francisco  8A.  10m.,  requiring  a  correction  of  16m.  to  the  time  of  transit  for  San  Francisco,  which  is 
thus  found  to  be  11  A.  57m. 

2d.  The  moon’s  declination  is  south,  and  at  the  time  of  transit  about  two  days  after  the  greatest. 
Entering  Table  IV,  we  find  12^.  (or  07^.)  of  transit,  the  nearest  number  to  llh,  51m.  which  the  table  gives; 
and  following  the  line  horizontally,  until  we  come  to  two  days  after  the  greatest  declination,  we  find  13A.  14m. 

To  11  A.  57m.,  time  of  transit  of  the  moon,  February  7,  San  Francisco,  add  137i.  14m.,  from  column  OA., 
transit,  and  two  days  after  greatest  declination;  the  sum,  257^.  11m.,  or  lA.  11m.,  February  8,  is  the  time  of 
high  water,  corresponding  to  the  transit  which  we  took  of  February  7.  If  we  desire  the  tide  of  February  7 
we  must  go  back  to  the  moon’s  transit  of  the  6th.  The  example  was  purposely  assumed  to  show  this  case. 

11  A.  01m.  time  of  transit  February  6,  1853. 

13  31  number  for  11  A.  transit,  and  one  day  from  greatest  declination. 

Sum  24  32  time  of  high  water  OA.  32m.  a.  m.  February  7. 

The  height  of  high  water. —Thei  height  of  high  water  is  obtained  in  a  similar  manner  by  the  use  of  Table  . 
VI  and  Table  VII,  entering  these  in  the  same  way  with  the  time  of  transit  and  days  from  the  greatest  declina¬ 
tion.  Table  VI  is  for  south  declination,  and  Table  VII  for  north. 


TABLE  VI.— KEY  WEST. 


BOOTH  DBCLINATION.— DA.TB  FEOM  MOON*8  GRBATB8T  DECLIlf ATION. 


Time  of  in 

transit. 

Before— 

0 

AUer— 

7 

6 

5 

4 

3 

2 

1 

1 

9 

3 

4  . 

5 

6 

7 

Hour. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feei. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

0 

1.5 

1.6 

1.8 

1.9 

2.0 

2.0 

9  0 

2  0 

2.0 

2.0 

9.0 

1.9 

1.8 

1.7 

1.5 

1 

1.5 

1.6 

1.8 

1.9 

2.0 

2.0 

2.0 

2.0 

9.0 

2.0 

2.0 

1.9 

1.8 

1.7 

1.5 

9 

1.5 

1.6 

1.8 

1.9 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.9 

1.8 

1.7 

1.5 

3 

1.4 

1.5 

1.7 

1.8 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.8 

1.7 

1.6 

1.4 

4  • 

1.3 

1.4 

1.6 

1.7 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.7 

1.6 

1.5 

1.3 

5 

1.2 

1.3 

1.5 

1.6 

1.7 

1.7 

1.7 

1.7 

1  7 

1.7 

1.7 

1.6 

1.5 

1.4 

1.2 

a 

1.1 

1.2 

1.4 

1.5 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.5 

1.3 

1.1 

7 

1.1 

1.2 

1.4 

1.5 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.5 

1.4 

1.3 

1.1 

8 

1.2 

1.3 

1.5 

1.6 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.6 

1.5 

1.4 

1.2 

9 

1.3 

1.4 

1.6 

1.7 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.7 

1.6 

1.5 

1.3 

10 

1.4 

1.5 

1.7 

1.8 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.8 

1.7 

1.6 

1.4 

11 

1.5 

1 

1.6 

1.8 

1.9 

2.0 

9.0 

2.0 

2.0 

2.0 

2.0 

9.0 

1.9 

1.8 

1.7 

1.5 
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TABLE  VI.— SAN  FRANCISCO. 

SOUTH  DKCLINATION.— DAYS  FROM  MOON’S  GREATEST  DECUNaTION. 


O 

o 


of  m 

transit. 

Hefore 

After— 

0) 

B 

h 

7 

6 

5 

4 

3 

9 

1 

0 

1 

9 

3 

5 

6 

7 

Hour. 

Feei. 

Feet. 

Feet. 

Feet. 

Feet. 

FeH. 

FeH. 

Feet. 

Feet. 

FeH. 

1 

FeH.  1 

Feet. 

FeH. 

FeH. 

FeH. 

« 

4.8 

4.7 

4.5 

4.3 

4.3 

4.2 

4  3 

4.3 

4.4 

4.5 

4.7 

4.8 

5.0 

5.3 

5.5 

1 

4.7 

4.6 

4.4 

4.2 

4.2 

4  1 

4.9 

4.2 

4.3 

4.4 

4.6 

4.7 

4.9 

5.2 

5.4 

S 

4.6 

4.5 

4.3 

4.1 

4.1 

4.0 

4.1 

4.1 

4.2 

4.3 

4.5 

4.6 

4.8 

5.1 

5.3 

3 

4.5 

4.4 

4.2 

4.0 

4.0 

3.9 

.4.0 

4.0 

4.1 

4.2 

4.4 

4.5 

4.7 

5.0 

5.2 

4 

4.3 

4.2 

4.0 

3.8 

3.8 

3.7 

3.8 

3.8 

3.9 

4.0 

4.2 

4.3 

4.5 

4.8 

5.0 

5 

4.1 

4.0 

3.8 

3.6 

3.6 

3.5 

3.6 

3.6 

3.7 

3.8 

4  0 

4.1 

4.3 

4.6 

4.8 

6 

4.1 

4.0 

3.8 

3.6 

3.6 

3.5 

3.6 

3.6 

3.7 

3.8 

4.0 

4.1 

4  3 

4.6 

4.8 

7 

4.9 

4.1 

3.9 

3.7 

3.7 

3.6 

3.7 

3  7 

3.8 

3.9 

4.1 

4.2 

4.4 

4.7 

4.9 

8 

4.4 

4.3 

4.1 

3.9 

3.9 

3  8 

3.9 

3.9 

4.0 

4.1 

4.3 

4.4 

4  6 

4.9 

5.1 

9 

4.5 

4.4 

4.2 

4.0 

4  0 

3.9 

4.0 

4.0 

4.1 

4.2 

4.4 

4.5 

4.7 

5.0 

5.2 

10 

4.7 

4.6 

4.4 

4.2 

4.2 

4.1 

4.2 

4.2 

4.3 

4.4 

4.6 

4.7 

4.9 

5.2 

5.4 

11 

4  8 

4.7 

4.5 

4.3 

4.3 

4.2 

4.3 

4.3 

4.4 

4.5 

4.7 

4.8 

5.0 

5.3 

5.5 

TABLE  VII.— SAN  FRANCISCO. 


s  NORTH  DECLIRaTION— DATS  FROM  MOON’S  GREATEST  DECUNATION. 

s  _ 


S  .si 

®  1 

Before 

- 

After— 

6 

7 

6 

5 

4 

3 

9 

1 

0 

1 

9 

3 

4 

5 

6 

7 

Hour. 

FeH. 

Feet. 

Feet. 

FeH. 

Feet. 

FeH. 

FeH. 

FeH. 

FeH. 

Feet. 

FeH.  1 

Feet. 

FeH. 

FeH. 

Feet. 

0 

5.4 

5.5 

5.7 

5.9 

5.9 

6  0 

5  9 

5.9 

5.8 

5.7 

5.5 

5.4 

5.2 

4.9 

4.7 

1 

5.3 

5.4 

5.6 

5.8 

5.8 

5.9 

5.8 

5.8 

5.7 

5.6 

5.4 

5.3 

5.1 

4.8 

4.6 

2 

5.2 

5.3 

5.5 

5.7 

5.7 

5.8 

5.7 

5.7 

5.6 

5.5 

5.3 

5.2 

5.0 

4.7 

4.5 

3 

5.1 

5.2 

5.4 

5.6 

5.6 

5.7 

5.6 

5.6 

5.5 

5.4 

5.2 

5.1 

4.9 

4.6 

4.4 

4 

4.9 

5.0 

52 

5.4 

5.4 

5.5 

5.4 

5.4 

5.3 

5.2 

5.0 

4.9 

4  7 

4.4 

4.2 

5 

4.7 

4.8 

5.0 

5.9 

5.9 

5.3 

5.9 

5.9 

5.1 

5.0 

4.6 

4.7 

4.5 

4.2 

4.0 

6 

4.7 

4.8 

5.0 

5.2 

5.9 

5  3 

5.2 

5.2 

5.1 

5.0 

4.8 

4.7 

4  5 

4.9 

4.0 

7 

4.8 

4.9 

5.1 

5.3 

5.3 

5.4 

5.3 

5.3 

5.2 

5.1 

4  9 

4.8 

4  3 

4.1 

8 

5.0 

5.1 

5.3 

5.5 

5.5 

5.6 

6.5 

5.5 

5.4 

5.3 

5.1 

5.0 

4.8 

4.5 

4.3 

» 

5.1 

5.2 

5.4 

5.6 

5.6 

5.7 

5.6 

5.6 

5.5 

5.4 

5.9 

5.1 

4.9 

4.6 

4.4 

10 

5.3 

5.4 

5.6 

5.8 

5.8 

5.9 

5.H 

5.8 

5.7 

5.6 

54 

5  3 

5.1 

4.8 

4.6 

11 

5  4 

5  5 

5.7 

5.9 

5.9 

6  0 

5.9 

5.9 

5.8 

5.7 

5.5 

5.4 

5.2 

4.9 

4.7 

TABLE  VI.— ASTORIA. 


JfD 

e 

s 

SOUTH 

DECLINATION. — DATS 

FROM  moon’s  GREATEST  DECLINATION. 

of  m 

raiisit. 

Befon 

B — 

After- 

- 

c 

E 

7 

6 

5 

4 

3 

2 

1 

0 

1 

2 

3 

4 

5 

6 

7 

Hour. 

FeH. 

Feet. 

Feet. 

FeH. 

FeH. 

FeH. 

Feet. 

Feet. 

heet. 

Feet. 

FeH. 

Feet. 

Feet. 

FeH. 

FeH. 

0 

8.0 

8.3 

8  4 

8.5 

8.6 

8.6 

8.6 

8.6 

8.5 

8.4 

8.3 

8.1 

7.7 

7.4 

7  0 

1 

8.0 

8.9 

8.4 

8.5 

8.6 

8.6 

8.6 

8.6 

8.5 

8.4 

8.9 

8.1 

7.7 

7.4 

7.0 

2 

7.8 

8.1 

8.2 

8.4 

8.4 

8.4 

8.4 

8.4 

8.3 

8.2 

8.1 

7.9 

7.5 

7.2 

6  8 

3 

7.5 

7.8 

7.9 

8.1 

8  1 

8.1 

8.1 

8.1 

8  0 

7.9 

7  8 

7.6 

7.2 

6.9 

6.5 

4 

7.1 

7.4 

7.5 

7.7 

7.7 

7.7 

7.7 

7.7 

7.6 

7.5 

7.4 

7.2 

6.8 

6.5 

6.1 

5 

6.7 

7.0 

7.2 

7.3 

7.3 

7.3 

7.3 

7.3 

7.2 

7.1 

7.0 

6.8 

6.5 

6  1 

5.7 

6 

6.5 

6.8 

7.0 

7.1 

7.1 

7.1 

7.1 

7.1 

7.0 

6.9 

6  8 

6  6 

6.3 

5.9 

5.5 

7 

6.7 

7.0 

7.1 

7.2 

7.3 

7.3 

7.3 

7.3 

7.2 

7.1 

7.0 

6.8 

6.4 

6.1 

5.7 

8 

7.0 

7.3 

7.6 

7.6 

7.6 

7.9 

7.6 

7.6 

7.5 

7.4 

7  3 

7.1 

6.8 

6  4 

6.0 

9 

7  5 

7.8 

8.0 

8.1 

8.1 

8.1 

8.1 

8.1 

8.0 

7.9 

7.8 

7.8 

7.3 

6.9 

6.5 

10 

7.9 

8  9 

8.4 

8.5 

8.5 

8.5 

8  5 

8.5 

8.4 

8.3 

8.9 

8.0 

7  7 

7.3 

6.9 

11 

8.1  1 

8.4 

8  6 

8.7 

8.7 

8.7 

8.7 

8.7 

8.6 

8.5 

8.4 

8.2 

7.9 

7  5 

7.1 
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TABLE  VII.— ASTORIA. 


ROETH  DBOLlN4TIO».— DATS  FROM  MOON’S  OEBATB8T  DBCLINATION. 


E  !£ 
c 

o  g 

1 

p 

Before — 

0 

After — 

7 

6 

5 

4 

3 

9 

1 

1 

3 

4 

4 

5 

6 

7 

Hour. 

Feel. 

F^et. 

Feet. 

Feet 

Feet. 

FeH. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

0 

7.4 

7.1 

6.8 

6.8 

6.6 

6.8 

6.8 

6.8 

6.9 

7.0 

7.1 

7.3 

7.6 

8.0 

8.4 

1 

7.4 

7  1 

6.9 

6.8 

6.8 

6.8  { 

6.8 

6.8 

6.9 

7.0 

7.1 

7.3 

7.6 

8.0 

8.4 

9 

7.2 

6.9 

6.3 

6.6 

6.6 

6.6 

6.6 

6  6 

6.7 

6.8 

6.9 

7.1 

7.5 

7.8 

8.3 

3 

6  0 

6.6 

6.5 

6.3 

6.3 

6.3 

6.3 

6.3 

6.4 

6.5 

6  6 

6.8 

7.9 

7  5 

7.9 

4 

6.5 

6.3 

6.1 

5.9 

5.9 

5.9 

5.9 

5.9 

6.0 

6.1 

6.3 

6  4 

6.7 

7.1 

7.5 

5 

6.1 

5.9 

5.7 

5.6 

5.5 

5.5 

5.6 

5.6 

5.7 

5.7 

5.9 

6.0 

6.4 

6.7 

7.1 

6 

5.9 

5.7 

5  5 

5.4 

5  3 

5.3 

5  3 

5.4 

5.5 

5.5 

5.7 

5  9 

6.3 

6.5 

6.9 

7 

6.1 

5.8 

5.6 

5  5 

5.5 

5.5 

5.5 

5  5 

5.6 

5.7 

5.8 

6.0 

6.3 

6.7 

7.1 

8 

6.4 

6.3 

6.0 

5.9 

5.8 

5.8 

5.8 

5.8 

5.9 

6.0 

6.3 

6.3 

6.7 

7.0 

7  4 

9 

6.9 

6.7 

6.5 

6.4 

6.3 

6.3 

6.3 

6.4 

6.4 

6.5 

6.7 

6.8 

7.2 

7  5 

7.9 

10 

7.3 

7.1 

6.9 

6.8 

6.7 

6.7 

6.7 

6.8 

6.9 

6.9 

7.0 

7.2 

7.6 

7  9 

8.3 

11 

7.5 

7  9 

7.1 

7.0 

6.9 

6.9 

6  9 

6.9 

7.0 

7.1 

7.9 

7.4 

7.8 

8.1 

8.5 

TABLE  VI.— PORT  TOWN8HEND. 
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NORTH  DECLINATION.— DATS  FROM  MOON’S  ORBATBST  DECLINATION. 


E  X 

*  1 

Before^ 

After— 

a> 

E 

P 

7. 

6 

5 

4 

3 

3 

1 

1  ^ 

1 

3 

3 

4 

6 

7 

How. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

n. 

Ft. 

Ft. 

Ft. 

Ft. 

0 

6.6 

6  3 

5.9 

6.1 

6.4 

6.9 

7.2 

7.4 

7.5 

7.5 

7.5 

7.5 

7.6 

7.7 

7.9 

1 

6.7 

6.4 

6.0 

6.3 

6.5 

7.0 

7.3 

7.5 

7.6 

7.6 

7.6 

7.6 

7.7 

7.8 

8.0 

3 

6.6 

6.3 

5.9 

6.1 

6.4 

6  9 

7.9 

7.4 

7.5 

7.5 

7.5 

7  5 

7.6 

7.7 

7.9 

3 

6.3 

6.0 

5.6 

5.8 

6.1 

6.6 

6.9 

7.1 

7.2 

7.9 

7.2 

7.2 

7.3 

7.4 

7.6 

4 

6.0 

5.7 

5.3 

5.5 

5  8 

6.3 

6.6 

6.8 

6  9 

6  9 

6  9 

6.9 

7.0 

.7.1 

7.3 

5 

5.9 

5.6 

5.3 

5.4 

5.7 

6.3 

6.5 

6.7 

6.8 

6  8 

6.8 

6.8 

6.9 

7.0 

7.2 

6 

6.1 

5.8 

5.4 

5.6 

5.9 

6.4 

6.7 

6.9 

7.0 

7.0 

7.0 

7.0 

7.1 

7.2 

7.4 

7 

6.4 

6.1 

5.7 

5  9 

6  3 

6.7 

7.0 

7.9 

7.3 

7  3 

7.3 

7.3 

7.4 

7.5 

7.7 

8 

6.5 

6.3 

5.8 

6.0 

6.3 

6  8 

7.1 

7  3 

7.4 

7.4 

7.4 

7.4 

7.5 

7.6 

7.8 

9 

6.5 

6.3 

5.8 

6.0 

6.3 

6.8 

7.1 

7.3 

7.4 

7.4 

7.4 

7  4 

7.5 

7.6 

7.8 

10 

6.6 

6.3 

5.9 

6.1 

6  4 

6.9 

7.9 

7.4 

7.5 

7.5 

7.5 

7.5 

7.6 

7.7 

7  9 

11 

6.6 

6.3 

5.9 

6.1 

6.4 

6.9 

7.2 

7.4 

7.5 

7.5 

7.5 

7.5 

7.6 

7.7 

7.9 

TABLE  VII.— PORT  TOWNSHEND. 


B  SOUTH  DBCLINATION.— DATS  FROM  MOON’S  ORBATBST  DBCLINATION. 


Time  of  m 

transit. 

Before— 

0 

After — 

7 

6 

5 

4 

3 

3 

1 

1 

3 

4 

6 

7 

How. 

Ft. 

FI. 

Ft. 

2^. 

Ft. 

Ft. 

Ft. 

Ft. 

El. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

0 

7.6 

7.9 

8.3 

8  1 

7.8 

7.3 

7.0 

6.8 

6.7 

6.7 

6.7 

6.7 

6.6 

6.5 

6.3 

1 

7.7 

8.0 

8.4 

8.3 

7.9 

7.4 

7.1 

6.9 

6.8 

6.8 

68 

6.8 

6.7 

6  6 

6.4 

3 

7.6 

7.9 

8.3 

8.1 

7.8 

7.3 

7.0 

6.8 

6.7 

6.7 

6.7 

6.7 

6.6 

6.5 

6.3 

3 

7.3 

7.6 

8.0 

7  8 

7.5 

7.0 

6.7 

6.5 

6  4 

6.4 

6.4 

6.4 

6.3 

6  3 

6  0 

4 

7.0  * 

7.3 

7.7 

7.5 

7.2 

6.7 

6.4 

6.3 

6.1 

6.1 

6.1 

6.1 

6.0 

5.9 

5.7 

5 

6.9 

7.2 

7.6 

7.4 

7.1 

6.6 

6.3 

6.1 

6.0 

6.0 

6.0 

6.0 

5.9 

5.8 

5.6 

6 

7.1 

7.4 

7.8 

7.6 

7.3 

6.8 

6.5 

6.3 

6.3 

6.3 

6.3 

6.3 

6.1 

6.0 

5.8 

7 

7.4 

7.7 

8.1 

7.9 

7.6 

7.1 

6.8 

6.6 

6.5 

6.5 

6.5 

6.5 

6.4 

6.3 

6.1 

8 

7.5 

7.8 

8.3 

8.0 

7.7 

7.2 

6.9 

6.7 

6.6 

6  6 

6.6 

6.6 

6.5 

6.4 

6.3 

9 

7  5 

7  8 

8.3 

8.0 

7.7 

7.2 

6.9 

6.7 

6.6 

6.6  ! 

6  6 

6.6 

6.5 

6.4 

6.9 

10 

7.6 

7  9 

8.3 

8.1 

7.8 

7.3 

7.0 

6.8 

6.7 

6.7 

6.7 

6.7 

6.6 

6.5 

6.3 

11 

7.6 

7.9 

8.3 

8.1 

7.8 

7.3 

7.0 

6.8 

6.7 

6.7 

6  7 

6.7 

6  6 

6.5 

6.3 

Note.— To  use  these  tables  with  a  chart  on  which  the  soundings  nr  referred  to  mean  low  water,  subtract  1.3  foot  from  the  numbers  in  the  tables 
from  San  Diego  for  Astoria,  1.7  foot  for  Neeah  harbor,  9.3  for  Port  Townshend,  and  2.7  for  Semiohmoo  and  Steilacoom. 
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REPORT  OF  THE  SUPERINTENDENT  OF 


Example  VI. — ^Tn  Example  V,  to  obtain  the  Height  of  tide  on  February  7,  the  declination  being  eouth, 
we  enter  Table  VI  for  San  Francisco,  with  Oh.  of  transit,  and  two  days  after  greatest  declination,  and  find 
that  the  tide  will  be  4.5  feet  above  the  mean  of  the  lowest  low  waters,  or  that  4.5  feet  are  to  be  added  to  the 
soundings  of  a  chart  reduced  to  the  mean  of  the  lowest  low  waters  of  each  day.  If  the  soundings  of  the  chart 
are  given  for  mean  low  water,  then  1.2  foot  ought  to  be  subtracted  from  the  Tables  VI  and  VII.  Thus,  in 
this  example,  it  would  be  3.3  feet. 

The  approximate  time  of  the  successive  low  and  high  waters  of  the  day  will  be  found  by  adding  the 
numbers  in  Table  VIII  to  the  time  of  the  first  high  water  already  determined.  The  table  gives  the  numbers 
for  the  different  days  from  the  greatest  declination. 

Tables  containing  numbers  to  be  added  to  the  time  of  high  water  found  from  Tables  IV  and  F,  to  obtain  the 

successive  high  and  low  waters, 

TABLE  VIU.— KEY  WEST. 


Day*  from  moon’s 

greatest  declination. 

SOUTH  DBCUNaTIOR. 

NORTH  DECLINATION. 

Days  from  moon’s 
greatest  declination. 

« 

Low  water. 
(Large.) 

High  water. 
(Small.) 

Low  water. 
(Small.) 

Low  water. 
(Small.) 

High  water. 
(Large.) 

Low  water. 
(Large.) 

h. 

m. 

k. 

m. 

k. 

m. 

h. 

«n. 

h. 

m. 

h. 

m. 

1 

r 

7 

5 

99 

19 

10 

17 

38 

5 

36 

19 

33 

17 

46 

7 

1  • 

6 

5 

49 

13 

31 

17 

40 

5 

18 

12 

18 

17 

50 

6 

5 

6 

05 

12 

55 

17 

41 

4 

58 

19 

03 

17 

56 

5 

S 

4 

6 

94 

13 

17 

17 

44 

4 

35 

11 

44 

17 

59 

4 

OD 

1 

3 

6 

39 

13 

38 

17 

39 

4 

11 

11 

18 

17 

58 

3 

9 

7 

09 

13 

52 

17 

40 

3 

50 

10 

58 

17 

58 

9 

1  ^ 

1 

7 

13 

14 

01 

17 

39 

3 

39 

10 

46 

17 

56 

1 

1 

0 

7 

18 

14 

10 

17 

49 

3 

37 

10 

46 

17 

59 

0 

1 

7 

12 

14 

10 

17 

48 

3 

44 

10 

46 

17 

53 

1  1 

9 

6 

57 

13 

58 

17 

51 

3 

57 

10 

54 

17 

47 

9 

3 

6 

39 

13 

41 

17 

53 

4 

91 

11 

19 

17 

48 

3 

, 

c; 

4 

6 

15 

13 

18 

17 

53 

4 

43 

11 

38 

17 

45 

4 

•1 

< 

5 

5 

57 

19 

59 

17 

53 

5 

09 

12 

03 

17 

44 

5 

< 

6 

5 

SI 

19 

36 

17 

54 

5 

26 

13 

92 

17 

46 

6 

7 

5 

13 

12 

16 

17 

53 

5 

40 

19 

36 

17 

46 

7  . 

TABLE  VIII.— SAN  DIEGO. 


Days  from  moon’s 

greatest  declination. 

SOUTH  DECUNATION. 

NORTH  DECLINATION. 

Days  from  moon’s 

greatest  declination. 

Low  water. 
(Small.) 

High  water. 
(Large.) 

Low  water. 
(Large.) 

Low  water. 
(Large.) 

High  water. 
(Small.) 

Low  water. 
(Small.) 

k. 

m. 

X. 

m. 

k. 

m. 

k.  m. 

h. 

m. 

k. 

m. 

7 

5 

<4 

12 

38 

18 

44 

6  16 

12 

16 

18 

00 

7  1 

6 

5 

18 

11 

58 

18 

40 

6  42 

13 

46 

18. 

04 

6 

5 

5 

CO 

11 

34 

18 

34 

7  00 

13 

10 

18 

10 

5 

e 

4 

4 

47 

11 

12 

18 

35 

7  13 

13 

32 

18 

19 

4 

.5 

n 

3 

4 

34 

10 

54 

18 

20 

7  26 

13 

50 

18 

34 

3 

3 

4 

24 

10 

.38 

18 

14 

7  36 

14 

06 

18 

30 

9 

1 

4 

17 

10 

28 

18 

11 

7  43 

14 

16 

18 

33 

1  J 

0 

4 

13 

10 

30 

18 

08 

7  48 

14 

34 

18 

36 

0 

1 

4 

14 

10 

20 

18 

06 

7  46 

14 

34 

18 

38 

1 

2 

4 

34 

10 

38 

18 

04 

7  36 

14 

16 

18 

40 

3 

3 

4 

38 

10 

40 

18 

03 

7  23 

14 

04 

18 

43 

3 

4 

5 

01 

10 

58 

17 

57 

6  59 

13 

46 

18 

47 

4 

< 

5 

5 

35 

11 

18 

17 

53 

6  35 

13 

26 

18 

51 

5 

< 

6 

5 

49 

11 

44 

17 

55 

6  11 

13 

UO 

18 

49 

6 

7 

6 

18 

19 

18 

18 

00 

5  43 

19 

26 

18 

44 

7  , 
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TABLE  VIII.— SAN  FRANCISCO. 


SOUTH  DBCLIMATlOlf. 


HORTB  DSCLINATION. 


E 


I 

<9 


^  - 
5 

s*  § 

Q  M 

Low  water. 
(Small.) 

High  water. 
(Large.) 

Low  water. 
(Large.) 

Low  water. 
(Large.) 

High  water. 
(Small.) 

Low  water. 
(Small.) 

Days  froir 

■o 

£ 

ce 

£ 

tA 

k. 

m. 

k. 

m. 

k. 

m. 

A. 

m. 

k. 

m- 

k 

m. 

7 

5 

58 

13 

14 

18 

58 

5 

41 

11 

46 

17 

44 

7 

6 

5 

36 

13 

43 

18 

48 

6 

06 

13 

18 

17 

54 

6 

5 

5 

14 

18 

10 

18 

38 

6 

28 

13 

50 

18 
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10 
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4 
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10 
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10 
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7  , 

TABLE  VIII.— ASTORIA. 


m 

\ 

E 

greatest  decliaation. 

SOUTH  DBCLISATION. 

MOETH  DBCLlEATloa. 

Days  from  moon’s 
greatest  declination. 

E 

t 

£ 

Low  water. 
(Small.) 

High  water. 
(Large.) 

Low  water. 
(Large.) 

Low  water. 
(Large.) 

High  water. 
(Small.) 

Low  water. 
(Small.) 

k. 

m. 

k. 

m. 

k 

m. 

k. 

m. 

k. 

IHe 

A. 

m. 

r  7 

6 

38 

13 

59 

19 

17 

6 

18 

13 
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18 

41 

7 

6 

6 
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13 
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6 
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13 
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18 
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6 

5 

5 

55 
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19 

14 

7 

01 

18 

49 

18 

44 

5 

p 

&■ 

« 
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5 

34 

11 

47 

19 
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33 

13 
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18 

49 
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5 
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35 
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11 

07 

18 
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47 
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55 
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5 
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11 

01 

18 

53 

7 
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14 
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19 

06 

1 
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5 

03 

10 

53 

18 

46 

7 
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14 

09 
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13 

0 
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5 
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18 
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14 
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1  1 

3 

5 

11 

10 

55 

18 

40 

7 

45 

14 

07 

19 

18 

2 

3 

5 

18 

11 

03 

18 

41 

7 

38 

13 

59 

19 

17 

'  3 
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4 

5 
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11 

15 

18 
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34 

13 
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19 
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4 

< 

5 

5 

50 

11 

35 

18 
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7 
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13 
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17 
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13 
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18 

40 

6 
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43 
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7 

15  C  S 
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TABLE  Vm.— PORT  TOWNSHEND. 


Days  from  moon’s 

greatest  declina¬ 
tion. 

SOUTH  DBCLINATION. 

NORTH  DECLINATION. 

Days  from  moon’s 
greatest  deelina- 

tion. 

Low  water. 

1 

High 

water. 

Low 

water. 

Low 

water. 

High  water. 

Low 

water. 

A. 

m. 

h. 

m. 

h. 

m. 

A. 

m. 

A.  m. 

A. 

m. 

7 

6 

05 

13 

26 

18 

05 

5 

39 

13  26 

18 

31 

7 

6 

6 

38 

13 

14 

18 

20 
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06 

11  38 

18 

16 

6 

5 

7 

18 

14 

14 

18 

40 

4 
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10  38 

17 

56 

5 

Su 

a ' 

4 

8 

13 

15 

53 

19 

23 

3 

31 

9  00 

17 

13 

4 

n 

3 

8 

36 

16 

53 

20 

00 

3 

08 

8  00 

16 

36 

3 

A 

3 

8 

43 

17 

30 

30 

31 

3 

01 

7  23 

16 

05 

3 

1 

L  1 
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13 

17 

04 

20 

36 

3 

33 

7  48 

16 

00 

1 

0 

7 

40 

16 

28 

30 

32 

4 

04 

8  24 

16 

04 

0 

1 

r  1 

7 

18 

15 

52 

20 

18 

4 

26 

9  00 

16 

18 

1  1 

6 

59 

15 

14 

19 

59 

4 

45 

9  38 

16 

37 

2 

1  3 

6 

38 

14 

32 

19 

38 

5 

06 

10  30 

16 

58 

3 

1 

6 

24 

14 

02 

19 

22 

5 

20 

10  50 

17 

14 

•< 

5 

6 

10 

13 

26 

19 

00 

5 

34 

11  36 

17 

36 

5 

< 

6 

5 

59 

13 

50 

18 

35 

5 

45 

13  02 

18 

01 

6  1 

.  7 

5 

42 

13 

26 

18 

28 

6 

03 

13  26 

18 

1 

08 

7  J 

The  days  from  the  greatest  declination  are  written  in  tlie  first  and  last  columns  of  the  table.  The 
second,  third,  and  fourth  columns  refer  to  south  declination,  and  fifth,  sixth,  and  seventh  to  north,  and  the 
reverse  for  Key  West,  The  second  column  gives  the  number  which  is  to  be  added,  according  to  the  declina¬ 
tion,  to  the  time  of  high  water,  obtained  by  means  of  Tables  IV  and  V,  to  give  the  next  low  water,  which  is 
the  small  low  w'ater,  of  diagram  I.  The  third  contains  the  numbers  to  be  added  to  the  same  to  give  the 
second  or  large  high  water,  c,  of  diagram  I.  The  fourth,  the  numbers  to  be  added  to  the  same  to  give  the 
second  or  large  low  water,  d,  of  diagram  I.  The  succeeding  columns  give  the  numbers  to  be  used  in  the 
same  way  for  north  declination  to  obtain  the  low  water,  h,  (large,)  of  diagram  II ;  the  high  water,  c,  (small,) 
and  the  low  water,  d,  (small,)  of  the  same  diagram.  The  rise  and  fall  of  the  same  successive  tides  may  be 
obtained  by  inspection  from  Table  IX,  in  which  the  first  column  at  the  side  contains  the  time  of  transit,  and 
the  successive  columns  the  numbers  corresponding  to  that  time  and  to  the  number  of  days  from  greatest 
declination.  The  arrangement  of  this  table  is  like  that  already  given. 

The  numbers  for  the  small  ebb  tide,  a  i,  of  diagram  I,  or  c  J,  of  diagram  11,  are  first  given ;  then  those 
for  small  low  and  large  high  waters,  h  c,  of  diagram  I,  and  d  c,  of  di^am  II ;  next,  the  large  ebb  tide,  c  d, 
of  diagram  I,  or  a  of  diagram  II ;  and  lastly,  from  the  large  low  water  to  the  small  high  water,  d  e,  of 
diagram  I,  or  b  c,  of  diagram  II. 
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•MALL  LOW  TO  LABOB  HIOB  WATKE. 


Dbjts  from  moon’t  Kremtest  declinatioii.  Dayv  from  mooii*A  declination.  I  jo 
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Ft 
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Ft 

Ft 

Ft 

H. 
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1.6 

1.7 

1.7 
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LABOB  EBB  TIDE. 


LABOB  LOW  TO  BMALL  HIOO  WaTBB. 


Days  ftom  moon*#  greatest  declination. 


Days  from  moon’s  greatest  declination. 
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TABLE  IX.— SAN  DIEGO. 


SMALL  EBB  TIDE,  OR  PROM  SMALL  HIGH  WATER  TO  SMALL  LOW  WATER. 


Days  from  moon’s  greatest  declination. 


Before — 


FROM  SMALL  LOW  WATER  TO  LARGE  HIGH  WATER. 


Days  from  moon’s  greatest  declination. 


Before — 


After — 
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8.0 

8.5 

8.6, 

8.4 

8.2 

7.7 

7.2 

6.9 

6  1 

8 

2.7 

3.1 

3.8l 

5.2 

6.4 

7.6 

8.2 

8.7 

8.8 

8.6 

8.4 

7.9 

7.4 

7.1 

6.3 

9 

3.1 

3.5 

4.2 

5.6 

6.8 

'  8.0 

8.6 

9.1 

1 

9.0 

8.8 

8.3 

7.8 

7.5 

6.7 

1 

3.4 

3.8 

4.5 

5.9 

7.1 

8.3 

8.9 

9.4 

9.5 

9.3 

9.1 

8.6 

8.1 

7.8 

7.0 

11 

TABLE  IX.— PORT  TOWNSHEND— Continued. 


large  ebb  tide,  or  from  LARGE  HIGH  WATtB  TO  LAI  GB  LOW  WATER. 


Bays  from  moon’s  greatest  declination. 


FROM  SMALL  LOW  WATER  TO  LARGE  HIGH  WATER. 


Days  from  moon’s  greatest  declination. 


S 

0 

Beibre 

- 

After- 

- 

Before 

- 

After- 

- 

0 

3 

E 

a 

c 

C 

7 

6 

5 

4 

3 

2 

1 

0 

■ 

2 

3 

4 

5 

6 

7 

7 

6 

5 

4 

3 

2 

1 

0 

1 

2 

3 

4 

5 

6 

7 

s 

s 

0 

33 

Ji. 

IX 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft.  H, 

0 

6.5 

5.4 

4.1 

J.i 

2.4 

2.1 

2.2 

2.2 

2.3 

2.3 

2.5 

3.0 

3.7 

4.4 

5.5 

7.5 

7.1 

6.4 

5.0 

3.8 

2.6 

2.0 

1.5 

1.4 

1.6 

1.8 

2.3 

2.8 

3.1 

3.9 

0 

1 

8.5 

5.4 

4  1 

3.0 

2.4 

2.1 

2.2 

2.2 

2.3 

2.3 

2.5 

3.0 

3.7 

4.4 

5.5 

7.5 

7.1 

6.4 

5.0 

3.8 

2.6 

2  0 

1.5 

1.4 

1.6 

1.8 

2  3 

2.8 

3.1 

3.9 

1 

2 

6.4 

5.3 

4.0 

2.9 

2.3 

2.0 

2.1 

2.1 

2.2 

2.2 

2.4 

2.9 

3.6 

4.3 

5.4 

7.4 

7.0 

6.3 

4.9 

3.7 

2.5 

1.9 

1.4 

1.3 

1.5 

1  7 

2.2 

2.7 

3.0 

3.8 

2 

3 

6.1 

5.0 

3.7 

2.6 

2.0 

1.7 

1.8 

1.8 

1  9 

1.9 

2.1 

2.6 

3.3 

4.0 

5.1 

7.1 

6.7 

6.0 

4.6 

3.4 

2.2 

1.6 

1.1 

1.0 

1.2 

1.4 

1.9 

2.4 

2.7 

3.5 

3 

4 

5  5 

14.4 

3.1 

2.( 

1.4 

1.1 

1.2 

1.2 

1.3 

1.3 

1.5 

2.0 

2.7 

3.4 

4.5 

6.5 

6.1 

5.4 

4.0 

2.8 

1.6 

1.0 

0.5 

0.4 

0.6 

0.8 

1.3 

1.8 

2.1; 

2.9 

4 

5 

5.1 

4.0 

2.7 

1.6 

1.0 

0.7 

0.8 

0.8 

0.9 

0.9 

1.1 

1.6 

2.3 

3.0 

4.V 

6  1 

5.7 

5.0 

3.6 

2.4 

1.2 

0.6 

0.1 

1 

0.2 

0.4 

0.9 

1*4 

1.7 

2.5 

5 

6 

5.1 

4.0 

1.6 

1,0 

0.7 

O.bl 

0.8 

0.9 

0.9 

1.1 

1.6 

2.3 

3.0 

4.1 

6.1 

5.7 

5.0 

3.6 

2.4 

1.2 

O.G 

0.1 

0.0 

0.2 

0.4 

0.9 

1.4 

1.7 

2.5 

6 

7 

5.3 

4.2 

2.9 

1.8 

1.2 

0.9 

1.0 

1.0 

1.1 

1.1 

1.3 

1.8 

2.5 

3.^, 

4  3 

6  3 

5  9 

5.2 

3.8 

2.6 

1.4 

0.6 

0.3 

!  0.2 

0.4 

0.6 

1.1 

1.6 

1.9 

2.7 

7 

8 

5.5 

i  4.4 

1  3.1 

2.0 

1.4 

1  1 

1.2 

1.2 

1.3 

1.3 

1.5 

2.0 

2.7 

3.4 

4.5 

6.6 

6.1 

5.4 

4.0 

2.8 

1.6 

1.0 

0.5 

0.4 

0.6 

0.8 

1  3 

1.8; 

2.1 

2.9 

8 

9 

5.7 

4.61  3.3 

2.2 

1.6 

1.3 

1  4 

1.4 

1.5 

1.5 

1.7 

2.2i 

2.9 

3.6 

4.7 

6.7 

6.3 

5.6 

4.2 

3.0 

1.8 

1.2 

0.7 

0.6 

0.8 

1.0 

1  5 

2.0 

2.3 

3.1 

9 

10 

6.1 

5.0  3.7 

2.6 

2.0 

1.7 

18 

1  8 

1.9 

1.9j 

2.1 

2.6 

3.3 

4.0 

5.1 

6.7 

6.0 

4.6 

3.4 

2.2 

1.6 

1.1 

1.0 

1.2 

1.4 

1.9 

1  2.4 

'  2.7 

3.5 

10 

11 

6.4 

,*.3 

4.0 

2.9 

2.3 

2.0 

2.1 

2.1 

2.2 

2.2 

1 

2.4, 

1 

2.9 

3.6| 

4.3 

5.4 

7.4 

7.0 

6.3 

4.9 

3.7 

2.5 

1.9 

1.4 

1 

jl-3 

1.5 

1  7 

2  2 

^.7 

3.0{ 

3.8 

1" 

Example  VIL — Thus,  in  Example  VI,  the  high  water  of  February  7th  was  found  to  be  3.3  feet  above 
mean  low  water.  The  declination  being  south,  Diagram  I  applies,  and  this  high  water  is  the  small  one.  To 
obtain  the  fall  of  the  next  low  water  or  small  low  water,  we  enter  Table  IX,  for  San  Francisco,  with  Oh,  of 
moon’s  transit,  and  two  days  after  the  greatest  declination  in  the  first  part  of  the  table,  and  find  1.9  foot, 
which  .will  be  the  difference  in  the  height  of  this  high  and  low  water.  Entering  with  the  same  transit  and 
day  in  the  second  part,  we  find  3.0  feet,  which  is  the  rise  of  the  large  high  above  the  small  low  water ;  the 
difference  between  1.9  and  3.0,  or  1.1  foot,  is  the  difference  of  height  of  the  two  successive  high  waters. 

It  is  easy  to  see  how,  in  this  way,  the  soundings  of  a  chart  can  be  reduced  to  what  they  would  be 
approximately  at  all  the  successive  high  and  low  waters. 
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TIDES  OF  THE  GULF  OF  MEXICO. 

On  the  coast  of  Florida,  from  Cape  Florida  around  the  peninsula  to  St.  Mark’s,  the  tides  are  of  the 
ordinary  kind,  but  with  a  daily  inequality  which,  small  at  Cape  Florida,  goes  on  increasing  as  we  proceed 
westward  to  Tortugas.  From  the  Tortugas  to  St.  Mark’s  the  daily  inequality  is  large  and  sensibly  the  same, 
giving  the  tides  a  great  resemblance  to  those  of  the  Pacific  coast,  though  the  rise  and  fall  is  much  smaller. 
Between  St.  Mark’s  and  St.  George’s  island,  Apalachicola  entrance,  the  tides  change  to  the  single  day  class, 
ebbing  and  flowing  but  once  in  the  twenty -four  (lunar)  hours. 

At  St.  George’s  island  there  are  two  tides  a  day,  for  three  or  four  days,  about  the  time  of  the  moon’s 
declination  being  zero.  At  other  times  there  is  but  one  tide  a  day,  with  a  long  stand  at  high  water  of  from 
six  to  nine  hours.  From  Cape  St.  Bias  to  and  including  the  mouth  of  the  Mississippi,  the  single  day  tides 
are  very  regular,  and  the  small  and  irregular  double  tides  appear  only  for  two  or  three  days,  (and  frequently 
even  not  at  all,)  about  the  time  of  zero  declination  of  the  moon.  The  stand  at  high  and  low  water  is  com¬ 
paratively  short,  seldom  exceeding  an  hour. 

To  the  west  of  the  mouth  of  the  Mississippi  the  double  tides  reappear.  At  Isle  Derni^re  they  are 
distinct,  though  a  little  irregular  for  three  or  four  days  near  the  time  of  the  moon’s  zero  declination.  At  all 
other  times  the  single  day  type  prevails,  the  double  tides  modifying  it,  however,  in  the  shape  of  a  long  stand 
of  from  six  to  ten  hours  at  high  water.  This  stand  is  shortest  at  the  time  of  the  moon’s  greatest  declination, 
sometimes  being  reduced  to  but  one  hour.  At  Calcasieu  the  tides  are  distinctly  double,  but  with  a  large 
daily  inequality.  The  rise  and  fall  being  small,  they  would  often  present  to  the  ordinary  observer  the  same 
appearance  as  at  Isle  Derniere.  At  Galveston  the  double  tides  are  plainly  perceptible,  though  small,  for  five 
or  six  days  at  the  time  of  the  moon’s  zero  declination.  At  other  times  they  present  the  single  day  type,  with 
the  peculiarity  that,  after  standing  at  high  water  for  a  short  time,  the  water  falls  a  small  distance,  and  stands 
again  at  that  height  for  several  hours,  then  continues  to  fall  to  low  w^er.  Sometimes  it  falls  very  slowly  for 
nine  or  ten  hours  following  high  water,  and  then  acquires  a  more  mpid  rate  to  low  water.  At  Aransas  Pass 
and  Brazos  Santiago  the  single  day  tides  prevail.  Small,  irregular,  double  tides  are  only  perceived  for  two 
or  three  days  at  the  moon’s  zero  declination.  At  all  other  times  there  is  but  one  high  water  in  the  day,  with 
a  long  stand  of  from  six  to  nine  hours,  during  which  there  are  often  small,  irregular  fluctuations  or  a  very 
slow  fall.  In  the  following  table  the  mean  rise  and  fall  of  tides  at  the  above  stations  are  given. 

The  highest  high  and  the  lowest  low  waters  occur  when  the  greatest  declination  of  the  moon  happens  at 
fiill  or  change ;  the  least  tide  when  the  moon’s  declination  is  nothing  at  the  first  or  last  quarter.  The  rise 
and  fall  being  so  small,  the  times  and  heights  are  both  much  influenced  by  the  winds,  and  are  thus  rendered 
quite  irregular. 


TABLE  X. 

Rise  and  fall  at  several  stations  on  the  Gulf  of  Mexico, 


Moan  rise  and  fall  of  tides. 


Stations. 

Mean. 

At  moon' s  greatest 
declination. 

At  moon’s  least 
declination. 

, 

Fid, 

Feet. 

Feel. 

St.  George’ s  island ,  Florida  . . . . 

1.  1 

1.8 

0.6 

Pensacola,  Florida  .................... _ _ _ ...... _ .... 

1.0 

1.6 

0.4 

Fort  Morgan,  Mobile  bay,  Alabama . . . . . 

1.0 

1.5 

0.4 

Cat  island,  Mississippi . - . . . . . 

1.3 

1.9 

0.6 

Southwest  Pass,  Louisiana . . . . . 

1.  1 

1.4 

0.5 

Isle  Demifere,  Louisiana _ _ _ ............. 

1.4 

2.2 

0.7 

Entrance  to  Lake  Calcasieu,  Louisiana  . . . . . 

1.9 

2.4 

1.7 

Galveston,  Texas . . . . . . 

1.  1 

1.6 

0.8 

Aransas  Pass,  Texas . . . . . . . 

1.  1 

1.8 

0.6 

Brazos  Santuigo,  Texas . —  . . 

0.9 

1.  2 

0.5 
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TO  DETERMINE  THE  RISE  AND  PALL  OP  THE  TIDES  POR  ANY  GIVEN  TIME  PROM  HIGH  OR  LOW  WATER. 

It  is  sometimes  desirable  to  know  how  far  the  tide  will  rise  in  a  given  time  from  low  water,  or  fall  in  a 
given  time  from  high  water,  or  to  approximate  to  the  time  which  has  elaj^d  from  low  or  high  water,  by 
knowing  the  rise  and  fall  of  the  tide  in  the  interval.  If  the  proportion  ortne  rise  and  fall  in  a  given  time 
were  the  same  in  the  different  ports,  this  would  easily  be  shown  in  a  single  table,  giving  the  proportional  rise 
and  fall,  which,  by  referring  to  Table  I,  showing  the  rise  and  fall  of  the  tide  at  the  port,  would  give  the  rise 
and  fall,  in  feet  and  decimals.  The  proportion,  however,  is  not  the  same  in  different  ports,  nor  in  the  same 
ports  for  tides  of  different  heights.  The  following  table  XI  shows  the  relation  between  the  heights  above 
low  water  for  each  half  hour  for  New  York  and  Old  Point  Comfort,  and  for  spring  and  neap  tides  at  each 
place.  Units  express  the  total  rise  of  high  water  above  low  water,  and  the  figures  opposite  to  each  half  hour 
denote  the  proportional  fall  of  the  tide  from  high  water  onward  to  low  water.  For  example,  at  New  York, 
three  hours  aftw  high  water,  a  spring  tide  has  fallen  six-tenths  (sixty-hundredths)  of  the  whole  fall.  Suppose 
the  whole  rise  and  fall  of  that  day  to  be  5.4  feet,  (Table  I ;)  then,  three  hours  after  high  water,  the  tide  will 
have  fallen  3.24  feet,  or  three  feet  three  inches,  nearly.  Conversely,  if  we  have  observed  that  a  spring  tide 
has  fallen  three  feet  three  inches,  we  may  know  that  high  water  has  passed  about  three  hours. 

TABLE  XI. 

Giving  the  height  of  the  tide  above  low  water  for  every  half  hour  before  or  afer  high  watery  the  total  range 

being  taken  as  equal  to  1. 


Time  before  or 
after  high  water. 

^  New  York. 

Old  Point  Comfort. 

Spring  tide. 

Neap  tide. 

Spring  tide.  | 

Neap  tide. 

h. 

m. 

0 

0 

1.00 

1.00 

1.00 

1.00 

0 

30 

0.  98 

0.  98 

’  0.98 

0.  98 

1 

0 

0.  94 

0.  93 

0.95 

0.  94 

1 

30 

0.  89 

0.86 

0.  88 

0.  87 

2 

0 

0.  80 

0.72 

0.  80 

0.78  . 

2 

30 

0.  72 

0.59 

0.70 

0.  68 

3 

0 

0.  60 

0.45 

0.69 

0.  57 

3 

30 

0.49 

0.31 

0.  49 

0.  44 

4 

0 

0.39 

0.19 

0.  37 

0.  34 

4 

30 

0.  28 

0.  10 

0.26 

0.22 

5 

0 

0.  18 

0.02 

0. 17 

0. 13 

5 

30 

0.  09 

0.00 

0. 08 

0.  05 

6 

0 

0.  05 

....... ..... 

0.  03 

0.01 

6 

30 

0.  00 

0.  00 

0.  00 

TIDES  IN  COASTING. 

By  observing  the  time  of  high  water  and  low  water  along  the  coast  we  find  the  places  at  which  they  are 
the  same.  The  map  of  co-tidal  lines  (Sketch  No.  65,  C.  S.  Rep.,  1857)  shows  that  it  is  high  water  nearly 
at  the  same  hour  all  along  the  coast  from  Sandy  Hook  to  Cape  Canaveral ;  of  course  not  in  bays  and  harbors 
and  up  the  rivers,  hut  on  the  outer  coast. 

It  is  high  water  exactly  at  the  same  hour  all  along  the  line  marked  XII,  seen  on  the  chart,  near  Sandy 
Hook,  and  north  and  south  of  Hatteras,  and,  with  small  inteiTuptions  at  Cape  Lookout  and  Cape  Fear,  all 
the  way  to  near  Cape  Canaveral.  This  same  line  extends  eastward  to  near  Block  island,  and  south  of  Nan¬ 
tucket,  and  then  passes  away  from  our  coast.  At  full  and  change  of  the  moon,  along  this  line,  (approximately,) 
it  is  high  water  at  twelve  o’clock,  Greenwich  time,  the  local  time  of  high  water  depending  upon  the  longitude 
16  c  s 
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of  the  place ;  or,  to  speak  more  correctly,  in  the  average  of  a  lunar  month  it  is  high  water  so  many  hours  after 
the  time  of  the  moon^s  passing  the  meridian  of  Greenwich.  By  these  lines,  called  co-tidal  lines,  we  can  deter¬ 
mine  w'hat  tidal  currents  the  navigators  must  expect  to  meet  in  coasting ;  and  for  this  purpose  we  divide  the 
ports  of  the  coast  into  two  sets,  those  south  and  those  north  of  New  York. 

The  sailing  lines  of  coasll^s  bound  to  southern  ports  this  side  of  the  straits  of  Florida  are  marked  upon 
the  map,  and  also  of  those  bound  through  the  sounds  to  eastern  ports,  and  outside  to  Halifax  and  European  • 
ports. 

VESSELS  TO  AND  FROM  PORTS  SOUTH  OP  NEW  YORK. 

• 

South  of  Sandy  Hook,  New  Jersey,  the  line  of  XII  hours  is  nowhere  more  than  18  miles  from  the 
coast ;  that  of  Xlf  nowhere  more  than  3/i  miles ;  that  of  XI J  nowhere  more  than  48 ;  and  XI  nowhere 
more  than  110.  The  distance  of  these  lines  of  XII  to  XI  hours,  (corresponding  within  four  minutes  to  VII 
and  VI  of  New  York  time,)  for  different  parts  of  the  coast,  is  shown  from  table  A,  w'here  the  first  column 
gives  the  name  of  the  place,  and  the  second,  third,  fourth,  fifth,  respectively,  the  distances  of  the  co-tidal 
lines  of  XII,  Xlf,  XI J,  and  XI  hours.  The  distances  are  measured  from  the  ports  on  perpendiculars  to 
the  co-tidal  lines.  They  may  be  taken  as  if  measured  on  the  parallel  of  latitude  at  all  the  points  for  the 
line  of  XII  hours,  and  at  all  between  Sandy  Hook  and  Cape  Hatteras  for  the  lines  of  Xlf  and  XIJ  hours. 


A. 


Names  of  locations. 

x 

Distance  from  coast,  measured  on  perpendicular  to  co-tidal  lines. 

At  XII  hours. 

At  XlfTiours. 

At  XI}  hours. 

At  XI  hours. 

Nautical  miU*. 

Nautical  miles. 

Nautical  miles. 

Nautical  miles. 

Sandy  Hook . . . . . . 

12 

32 

5S 

100 

Barnegat _ _ _ _ _ _ _ 

2 

29 

39 

78 

Cape  May.... . . . . . .......... 

15 

30 

46 

92 

Cape  Henlopen _ _ _ _ 

18 

33 

47 

92 

Assatoagne ...... - - - - - 

7 

22 

36 

82 

Cape  Henry _ ... _ _ _ _ _ ... 

12 

28 

43 

100 

Cape  Hatteras.... .... _ _  _ _ 

8 

20 

63 

Ocracoke  inlet...............  ................ 

11 

26 

71 

Cape  Lookout.... .... .. ......  ................ 

7 

18 

56 

Beaufort  entrance,  North  Carolina... _ 

6 

15 

24 

63 

Cape  Fear.................  .................. 

6 

16 

55 

Cape  Roman. ...... ......  ..........  .......... 

10 

21 

67 

Charleston  light . . 

3 

15 

27 

70 

Poi  t  Royal  entrance . —  _ 

6 

17 

29 

78 

Tybee  entrance......  . . . . . . 

6 

17 

31 

82 

St.  Mary’s  entrance _ ...... . . . . . . 

12 

25 

40 

110 

St.  John’s  entrance. ...... ......  ............. 

17 

35 

48 

Cape  Cahaveral.. _ ........ _ ... _ .... 

16 

Cape  Florida . . . . . 

The  co-tidal  lines  are  in  such  directions  that  at  10,  20,  and  30  miles  from  the  coast,  between  Sandy 
Hook  and  the  St.  John's,  there  is  but  a  variation  of  seven  minutes,  and  even  to  Cape  Canaveral  only  of 
eight  minutes. 

Keeping  ten  miles  from  the  shore,  the  coaster  would  pass  from  12  hours  at  Sandy  Hook  to  11  hours  45 
minutes  at  Hatteras,  and  increase  again  irregularly  to  12  hours  7  minutes  at  the  St.  John's,  as  shown  more 
explicitly  in  table  B.  These  three  tracks  of  10,  20,  and  30  miles  are  inside  of  the  cold  wall  of  the  Gulf 
Stream,  and  generally  in  the  cold  current,  except  at  Cape  Canaveral. 


Digitized  by  v^ooQle 


THE  UNITED  STATES  COAST  SURVEY. 


123 


B. 


Names  of  stations. 


Co-tidal  hour  at  10,  20,  and  30  nautical  miles  from  the 
coast,  perpendicular  to  the  Aast. 


Ten  miles  off. 

Twenty  miles  off. 

Thirty  miles  off. 

h.  m. 

h.  m. 

A.  m. 

Sandy  Hook...... . . . 

12  0 

11  62 

11  45 

Bamegat . . . - . - . . . - . 

11  52 

11  44 

11  35 

Cape  May . - . .  . . 

12  5 

11  53 

11  45 

Cape  Henlopen - - - - - - - - 

12  7 

11  57 

11  48 

Assateague . . . . . 

12  0 

11  48 

11  37 

Cape  Henry . . . - . 1 . . 

12  5 

11  48 

11  42 

Cape  Hattcras . . . . . . . 

11  45 

11  30 

•  11  22 

Ocracoke  inlet - - - - - - - - —  .... 

11  47 

11  36 

11  25 

Cape  Lookout..*. . . . . . . . 

11  45 

11  30 

11  20 

Beaufort  entrance,  N.  C...... . . . . 

11  55 

11  38 

11  25 

Cape  Fear . .....^ . - . 

11  38 

11  25 

y  18 

Cape  Roman - - ..... . . . . . . . 

11  45 

11  33 

11  24 

Charleston  light . 

11  52 

11  38 

11  25 

Port  Royal  entrance - - - - - - - — 

11  67 

11  45 

11  32 

Tybee  entrance . - . - 

11  55 

11  43 

11  30 

St.  Mary’s  entrance . - . . . . 

12  8 

11  57 

11  47 

St.  John’s  entrance . . . . . . . 

12  7 

11  57 

11  50 

Cape  Cafiaveral _ _ _ ..................... _ ... 

12  8 

Cape  Florida. 

13  10 

It  follows,  then,  as  a  general  thing,  from  these  two  tables,  that  the  coaster,  in  passing  from  Sandy  Hook 
to  the  St.  John’s,  would  have  the  tides  the  same,  within  some  fifteen  minutes,  as  if  he  remained  at  Sandy 
Hook ;  so  that  leaving,  for  example,  at  high  water,  he  would,  according  to  the  elapsed  time,  have  the  ebb  and 
flood  alternating  every  six  hours  and  a  quarter,  nearly,  as  if  he  ha4  remained  near  Sandy  Hook.  As  the 
flood  tide  sets  in  generally  to  the  northward  and  on  shore,  and  the  ebb^  the  southward  and  off  shore,  he 
would  know  by  the  time  that  elapsed  from  his  departure  and  the  period  of  the  tide  at  which  he  started  what 
tidal  currents  he  might  expect  to  meet  as  he  passed  along  the  coast.  This,  of  course,  is  not  peculiar  to  Sandy 
Hook  as  a  point  of  departure,  but  would  be  true  for  any  of  the  entrances  given  in  the  table,  taking  care  not 
to  mistake  the  time  of  tides  within  for  that  at  the  entrance. 

By  referring  to  George  W.  Blunt,  esq.,  I  have  obtained  the  tracks  of  sailing  and  steam  vessels  passing 
from  New  York  to  ports  to  the  south  of  it,  as  shown  by  the  lines  on  the  chart  accompanying  this  paper. 
(See  Sketch  No.  65,  C.  S.  Rep.,  1857.)  Tracing  these  on  the  map  of  co-tidal  lines,  I  have  determined  how 
■*  navigator  would  find  the  tides  as  he  passes  from  port  to  port.  The  results  are  shown  in  the  annexed 
table,  (C,)  in  which  the  port  between  which  arid  Sandy  Hook  the  mariner  passes  is  at  the  head  of  the 
table,  and,  at  the  side,  the  place  off  which  the  co-tidal  hours  will  be  found,  as  stated  in  the  table. 
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0. 


Oo-lidal  hours  on  sailing  iines  measured  on  parallels  of  latitude  of  places  named  in  the  first  column, 


•  OflT— 

between  New  York  and- 

- 

Delaware 

bay. 

Chesapeake 

bay. 

Ocracoke 

inlet. 

Cape  Fear. 

Charleston. 

Savannah. 

St.  John’s. 

Cape 

Florida. 

k.  m. 

k.  m. 

k,  m. 

k.  m. 

k.  m. 

k.  m. 

k.  m. 

k.  m. 

Sandy  Hook . 

12  5 

12  5 

12  5 

12  5 

19  5 

12  5 

12  5 

12  5 

Barnegat . 

11  57 

11  67 

11  57 

11  57 

11  57 

11  57 

11  57 

11  57 

Cape  May . . . 

12  10 

11  52 

11  45 

11  45 

11  45 

11  45 

11  45 

11  45 

11  61 

11  43 

11  43 

11  43 

11  43 

11  43 

11  43 

Assateague . 

11  55 

11  33 

11  33 

11  33 

11  S3 

11  33 

11  33 

Cape  Henry . . . . 

12  13 

11  24 

11  24 

11  24 

11  24 

11  24 

11  24 

Cape  Hatteras . : 

11  48 

11  48 

11  48 

11  48 

ll  48 

11  48 

Ocracoke  inlet . . . 

11  49 

11  42 

11  42 

11  42 

11  42 

Cape  Lookout .  i 

• 

11  39 

11  39  1 

11  39 

11  32 

11  24 

Beaufort  entrance . . . 

li  39 

11  39 

11  39 

11  32 

11  24 

Cape  Fear ...^. . . . 

11  36 

11  36 

11  24 

11  0 

Cape  Roman . . . 

11  46 

11  46 

11  19 

Charleston  light . 

11  52 

11  18 

Port  Royal  entrance . . . . . 

12  '  3 

11  18 

Tybee  entrance . .  . . . 

11  16 

St.  Mary’s  entrance.... . 

11  55 

St.  John ’8 (prance . . 

12  10 

^ . 

Cape  Caflaveral . . . . . 

1 

Cape  Florida....... . . . | 

Thus,  from  Sandy  Hook  to  Delaware  bay,  startings  with  12  hours  5  minutes,  off  Bamegat  there  would 
be,  at  the  same  instant,  11  hours  57  minutes,  and  off  Cape  May  12  hours  10  minutes,  so  that  the  navigator 
would  have  the  same  succession  of  tides  whether  he  remained  at  Sandy  Hook  or  passed  onward  to  Delaware 
bay,  or  whether  he  came  from  Delaware  bay  to  Sandy  Hook.  So  from  Sandy  Hook  to  Charleston  he  will 
find,  at  the  same  instant,  12  hours  5  minutes  at  Sandy  Hook,  11  hours  57  minutes  off  Barnegat,  11  hours 
45  minutes  off  Cape  May,  and  so  onward  upon  the  parallels  of  latitude  for  the  several  points.  For  all  prac¬ 
tical  purposes^  then,  of  coasting,  the  succession  of  the  tides,  and,  of  course,  of  the  tidal  currents  of  flood  and 
ebh  will  he  the  same  as  if  the  navigator  remained  stationary.  Leaving  at  low  water  he  will  meet  the  flood 
for  6  hours  15  minutes,  and  then  the  ebb  for  another  6  hours  15  minutes,  and  so  on.  It  is  the  simplest  of 
all  rules  that  has  thus  come  out  of  this  investigation.  That  remarkable  change  of  the  temperature  between 
the  waters  of  the  in-shore  cold  current  ^nd  the  wana  waters  of  the  Gulf  Stream  occurring  in  so  short  a  dis¬ 
tance  that  Lieutenant  Bache  calle<^  the  “  cold  wall,”  takes  place  at  distances  off  the  coast  of  from  170  to 
29  miles,  (see  Table  D,)  between  Sandy  Hook  and  Cape  Canaveral,  measured,  from  the  several  points  named 
in  the  table,  at  right  angles  to  the  direction  of  the  course,  or  measured  along  the  parallels  of  latitude  of  the 
points,  at  distances,  from  195  to  28  miles,  between  Assateague  and  Cape  Canaveral,  (Table  D.)  The  points 
where  the  parallels  north  of  Assateague  meet  this  division  line  have  not  been  accurately  determined. 

The  annexed  table  shows  these  distances  measured  at  right  angles  and  on  the  parallels. 
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D. 


Distance  from  coast  to  **  cold  wall"  of  Qulf 
Stream,  off — 


Measured  at  right 
angles  to  coast. 


Nautical  mUet. 


Measured  on  par¬ 
allel  of  latitude. 


Nautical  mUea. 


Sandy  Hook . . 

Barnegat..... . 

Cape  May _ .... 

Cape  Henlopen . 

Assateague.. . . 

Cape  Henry . 

Cape  Hatteras . 

Ocracoke  inlet _ 

Cape  Lookout _ 

Beaufort  entrance. .. 

Cape  Fear. . . . 

Cape  Roman . 

Charleston  light.... 

Port  Royal  entrance. 
Tybee  entrance..... 

St.  Mary’s-......., 

St.  John's......... 

Cape  Canaveral _ 

Cape  Florida....... 


170 

136 

137 

137 

95 

195 

92 

107 

30 

31 

63 

62 

63 

65 

62 

64 

97 

57 

103 

61 

95 

79 

97 

79 

96 

90 

87 

85 

82 

29 

28 

The  coasting  line  of  thirty  miles  keeps  inside  of  the  cold  wall  all  the  way  to  Cafiaveral,  and  all  the 
routes  traced  on  the  chart  from  Sandy  Hook  to  southern  ports  are  on  the  inside  of  it.  The  Gulf  Stream 
lines,  as  drawn  on  the  chart,  show  how  the  route  to  Bermuda  and  to  the  Bahamas  cuts  the  alternate  hands 
of  warm  and  cold  water  of  the  Gulf  Stream. 


VESSELS  TO  AND  FROM  PORTS  EAST  OP  NEW  YORK. 

The  plate  shows  the  sailing  lines  of  vessels  bound  from  New  York  to  easterut  ports  and  to  Halifax, 
outside.  The  annexed  table  (E)  gives  the  Greenwich  time  of  high  water  off  the  several  points  named  in 
the  first  column  on  the  routes  to  and  from  the  places  named  in  the  heading  of  the  table.  The  distances  are 
measured  at  right  angles  to  the  co-tidal  curves. 

E. 


Off— 

Co-tidal  hours  on  sailing  Haes  between  New  York  and — 

Newport. 

New  Bedford. 

Nantucket. 

Boston. 

Portsmouth. 

Portland. 

Halifax. 

h.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

12  6 

11  30 

Throg’s  Point.. . . . 

Fisher’s  island . . — 

Block  island . . . 

Hfnnnmnv 

16  16 

13  48 

12  16 

16  16 

13  48 

12  16 

16  16 

13  48 

12  16 

16  16 

13  48 

12  16 

16  10 

14  35 

16  16 

13  48 

12  16 

16  10 

14  36 

16  00 

16  16 

13  48 

12  16 

16  10 

14  35 

14  40 

15  30 

Cape  Cod  _ - _ 

12  16 

riartfk  Ann 

nrkt^lan/l 

_ 

_ _  _ 
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In  passing  from  New  York  to  an  eastern  port  the  first  great  change  in  the  tides  and  tidal  currents  is 
between  the  East  river  and  Long  Island  sound.  The  difference  between  Governor’s  island  and  Negro  Point, 
on  Ward’s  island,  at  the  eastern  entrance  to  Hell  Gate,  is  two  hours  and  forty-five  minutes.  Between  this 
point  and  Throg’s  Point  the  change  is  small.  The  mariner  is  now  in  the  full  tide  of  the  sound,  and  between 
Throg’s  Point  and  Fisher’s  island  there  is  a  difference  of  time  of  but  two  hours  and  twenty  minutes,  the 
greatest  part  of  which  is  at  the  head  of  the  sound  and  at  its  entrance,  that  is,  near  Throg’s  Point  and  Fisher’s 
island.  From  off  New  London  to  off  Sand’s  Point  the  difference  is  but  one  hour  and  forty  minutes ;  so  that» 
if  the  mariner,  instead  of  remaining  at  Throg’s  Point,  passes  onward  to  Fisher’s  island  he  would  lose  but 
half  a  tide  in  the  whole  passage.  In  other  words,  he  would  have  the  same  succession  of  rise  and  falh 
according  to  the  time  elapsed,  whether  stationary  or  passing  onward,  within  two  hours  and  a  half,  or  less 
than  half  a  tide. 

The  tidal  current  lines  show  that  even  a  less  allowance  is  to  be  made  for  the  change  of  current  than  for 
the  change  of  tide,  the  difference  in  the  change  of  current  between  Throg’s  Point  and  Fisher’s  island,  along 
the  middle  of  the  sound,  being  of  no  practicable  importance.  Passing  out  of  Long  Island  sound  the  tidal 
hours  grow  earlier,  until  off  Block  island  that  of  Sandy  Hook  is  again  reached.  The  co-tidal  line  of  Sandy 
Hook  and  Block  island  being  the  same,  it  is  the  struggle  of  the  same  tide  through  New  York  bay  and  the 
narrow  East  river,  and  obstructed  Hell  Gate,  and  through  Fisher’s  island  and  Long  Island  sound,  and  to 
Throg’s  Point.  The  tidal  currents  meet  near  Throg’s  Point. 

The  lower  part  of  Narragansett  bay  has  the  co-tidal  hour  12  hours  nearly.  Buzzard’s  bay  has  nearly 
the  same  co-tidal  hour,  the  tide  wave  reaching  the  shore  at  nearly  the  same  time  all  around  the  bay. 

It  would  be  impossible  to  give  in  a  small  compass  a  minute  account  of  the  tides  of  Martha’s  Vineyard 
and  Nantucket  sound.  In  general,  it  may  be  said  that  as  far  as  Holmes’s  Hole  and  Wood’s  Hole  they 
resemble  those  of  Block  Island  sound,  and  afterwards  those  of  Monomoy,  at  the  eastern  entrance ;  but  this 
generalization  is  unsatisfactory  without  more  details  than  there  is  space  here  to  give.  In  these  sounds  takes 
place  the  remarkable  change  of  between  three  and  four  hours,  the  greatest  change  of  our  coast,  dislocating, 
as  it  were,  the  times  of  high  water  at  places  south  and  west  and  east  and  north  of  Nantucket.  The  whole 
of  this  change  takes  place  between  the  eastern  entrance  of  Nantucket  sound  and  the  western  of  Martha’s 
Vineyard,  giving  rise  to  quite  a  complex  condition  of  both  tides  and  currents,  which  it  has  occupied  much 
time  to  unravel.  The  dominant  co-tidal  line  of  our  coast,  from  Block  island  to  Cape  Canaveral,  is  that  of 
12  hours  of  Greenwich  time ;  that  of  our  eastern  coast,  from  Nantucket  to  Passamaquoddy,  is,  in  general,  15 
hours.  Passing  out  of  Nantucket  sound  coasters  carry  nearly  the  same  co-tidal  hour  to  Cape  Cod,  and 
thence  vary  their  time  about  half  an  hour  in  passing  to  Boston,  to  Portsmouth,  to  Portland,  or  to  Passama¬ 
quoddy.  It  has  long  been  known  that  the  tidal  almanac  for  Boston  might  practically  be  used  for  eastern 
ports.  Vessels  from  New  York  to  Halifax,  and  New  York  to  Europe,  which  keep  outside,  and  should  keep 
well  off  the  Nantucket  shoals,  and  off  St.  George’s,  as  shown  by  the  track  on  the  chart,  vary  their  co-tidal 
hour  but  little,  keeping  between  the  lines  of  12  and  11^  until  quite  well  on  their  course,  and  beyond  Cape 
Sable.  The  same  rule  will  apply  to  their  case  as  has  been  given  for  vessels  between  New  York  and  a 
southern  port. 


APPENDIX  No.  9 

ADDITIONAL  RESEARCHES  ON  THE  CO-'nDAL  LINES  OF  THE  GULF  OF  MEXICO,  BY  A.  D.  BACHE,  SUPEBIN-- 

TENDENT.~(SKiprcH  No.  46.) 

In  the  Coast  Survey  Report  for  1856  I  published  a  paper  on  the  approximate  co-tidal  lines  of  the  Gulf 
of  Mexico.  This  paper  was  based  on  observations  made  at  numerous  stations  during  the  progress  of  the 
survey.  But  with  the  exception  of  four  stations  where  the  observations  were  extended  over  more  tha^  a  year, 
the  stations  were  seldom  occupied  more  than  two  months.  Corrections  for  the  amount  of  variation  derived 
from  the  nearest  complete  station  were  applied  to  the  means;  still,  it  was  thought  that  better  observations 
carried  over  longer  periods  would  clear  up  many  of  the  doubtful  points. 

Accordingly,  a  systematic  plan  of  observations  was  laid  out,  involving  the  occupation  of  four  stations 
simultaneously,  with  self-registering  tide-gauges  during  one  year  uninterruptedly.  The  execution  of  this  plan 
was  begun  by  establishing  the  stations  of  Cape  Florida,  Indian  Key,  Key  West,  and  Tortugas.  After  the 


Digitized  by  kjOOQle 


THE  UNITED  STATES  COAST  SURVEY. 


127 


completion  of  the  year  the  gauges  from  the  former  three  places  were  transferred  to  Charlotte  Harbor,  Tampa 
Bay,  and  Cedar  Keys ;  Tortugas  remaining  as  a  permanent  station  of  reference,  which  position  it  also  retained 
during  the  observations  at  a  third  set  of  stations  comprising  St.  Mark’s  and  St.  Vincent’s  island,  (western 
entrance  to  Apalachicola,)  and  two  intermediate  stations  at  .Dog  island  and  New  inlet.  Observations  at  the 
two  latter  stations  were  not  kept  up  during  a  whole  year,  having  merely  been  established  to  study  a  rather  rapid 
change  in  the  features  of  the  tides  in  that  region.  The  gauges  were  afterwards  transferred  to  the  Southwest 
Pass  of  the  Mississippi  and  to  Last  island,  on  the  coast  of  Louisiana.  A  self-registering  gauge  was  also  kept 
up  for  some  time  at  Pensacola  by  the  kindness  of  S.  T.  Abert,  esq.,  civil  engineer  of  the  navy  yard. 

After  a  year’s  observation  at  St.  Mark’s  and  St.  Vincent’s  island,  the  gauges  were  transferred  to  Cal¬ 
casieu  inlet  and  Aransas  Pass,  but  at  that  time  the  rebellion  of  the  southern  States  broke  out  and  the  vessel 
employed  in  their  transportation  was  seized  at*  Aransas,  and  the  observer  stationed  at  Calcasieu  was  arrested 
and  imprisoned  for  several  months  at  New  Orleans.  The  scheme  having  thus  been  broken  before  its  com¬ 
pletion,  I  am  able  to  give  only  the  results  obtained  for  the  eastern  part  of  the  Gulf.  The  observations,  which 
were  ably  directed  by  the  late  G.  Wurdemann,  and  after  his  death  by  Mr.  A.  C.  Mitchell,  were  decomposed 
by  a  graphical  method  after  they  were  received  in  the  office.  This  laborious  work  was  performed  by  Messrs. 
Avery,  Downes,  Balmain,  and  J.  R.  Gillis.  To  the  latter  I  am  particularly  indebted  for  several  time  and 
labor  saving  improvements  in  the  mode  of  working. 

The  times  and  heights  of  diurnal  and  semi-diurnal  high  water  were  reduced  in  the  usual  way.  The 
annual  means  were  reduced  to  Greenwich  time  and  corrected  for  transit  and  for  depth  in  the  manner  explained 
in  my  former  paper.  The  results  are  given  in  the  following  tables : 

Semi-diurnal  tide. 


Longitude  in 
time. 

Mean  semi-di- 

iimoJ  interval. 

Sum. 

Correction  Tor 

transit. 

Correction  for 
depth. 

Co-tidal  line. 

k. 

m. 

h. 

m. 

A. 

m. 

m. 

m. 

A. 

m. 

Cape  Florida . . . . 

5 

SI 

8 

37 

13 

58 

-  17 

—  30 

13 

31 

Indian  Key . . 

5 

83 

8 

15 

13 

38 

16 

15 

13 

7 

Key  Weal . . *..... .  . . . 

5 

38 

9 

18 

14 

46 

19 

19 

14 

8 

Tortagaa  . . . . . . 

5 

32 

9 

43 

15 

14 

19 

10 

14 

45 

Charlotte  Harbor . . . . . . 

5 

39 

13 

38 

18 

7 

35 

80 

17 

32 

Egmont  Key . . . 

5 

31 

11 

15 

16 

46 

32 

SO 

16 

04 

Cedar  Keys  . . . . . . . . . . . . 

5 

33 

13 

9 

18 

41 

36 

45 

17 

31 

St.  Mark’s . . . 

5 

37 

13 

53 

19 

39 

38 

33 

18 

39 

Uog  island .  . . . . 

5 

39 

13 

37 

19 

16 

37 

15 

18 

34 

New  inlet . 

5 

40 

14 

35 

30 

15 

39 

13 

19 

33 

Bt.  Vincent’s . . . . . . 

5 

41 

14 

59 

30 

40 

30 

13 

19 

57 

Pensacola . . . . . . 

5 

49 

11 

31 

17 

10 

—  33 

—  17 

16 

30 

Diurnal  tide. 


Longitude  in 
time. 

Mean  diurnal 

interval. 

Sum. 

Correction  for 

transit. 

Correction  for 
depth. 

Co-tidal  line. 

• 

A. 

m. 

A. 

m. 

m. 

m. 

m. 

A. 

m. 

Cape  Florida . 

5 

31 

13 

59 

19 

30 

—  38 

—  20 

18 

32 

Indian  Key . . . . . 

5 

33 

16 

51 

33 

14 

34 

15 

31 

35 

Key  West . . 

» 

38 

19 

8 

34 

36 

38 

19 

33 

39 

Tortugas . 

5 

33 

18 

55 

31 

37 

38 

10 

33 

39 

Charlotte  Harbor . . . 

5 

39 

31 

34 

36 

53 

43  . 

SO 

35 

50 

Egmont  Key . .  . . . . .  . 

5 

31 

SO 

3 

35 

34 

40 

30 

34 

34 

Cedar  Keys . 

5 

33 

31 

36 

33 

58 

43 

45 

35 

30 

Saint  Mark’s . 

.5 

37 

31 

56 

37 

33 

44 

33 

26 

27 

Dog  island  . . . . . . . . . 

5 

39 

31 

37 

37 

6 

43 

15 

26 

8 

New  inlet . . . 

1  5 

40 

31 

33 

87 

13 

43 

13 

86 

17 

Saint  Vincent’s . . .  ...  . 

;  5 

41 

31 

33  1 

37 

3 

43 

13 

36 

7 

Pensacola . . . 

5 

1 

49 

33 

03  1 

37 

53 

—  44 

—  17  1 

36 

51 

These  numbers  are  set  down  on  the  accompanying  maps  and  appropriate  co-tidal  lines  drawn  by  the  eye 
so  as  to  give  the  best  possible  agreement.  It  will  be  seen,  by  comparing  these  lines  with  those  on  the  map 
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appended  to  my  paper  in  the  Coast  Survey  Report  for  1856,  that  the  new  results  have  modified  the  former 
ines  but  inconsiderably.  Some  particulars  formerly  supposed  to  be  due  to  errors  of  observation  are  con 
firmed ;  thus,  for  instance,  the  earlier  co-tidal  hour  of  the  semi-diurnal  tide  at  Indian  Key  than  at  Cape  Florida. 

The  question  of  the  interference  of  the  tidal  waves  coming  through  the  Florida  channel  and  through  the 
Caribbean  sea  has  not  made  any  progress,  nor  is  it  likely  to  do  so  until  the  features  of  the  tides  at  the  west 
end  of  Cuba  and  the  extremity  of  Yucatan  are  better  known. 


APPENDIX  No.  10. 

REPORT  TO  THE  SUPERINTENDENT  BY  ASSISTANT  L.  F.  POURTALES,  IN  CHARGE  OF  THE  FIELD  AND  OFFICE 

WORK  RELATING  TO  TIDAL  OBSERVATIONS. 

Coast  Survey  Office,  October  1,  1862. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  field  and  office  work  performed  by  the  tidal 
party  under  my  charge  during  the  past  year. 

Field-work. — The  tidal  observations  made  under  the  direction  of  this  division  have  been  confined  alto¬ 
gether  to  the  permanent  stations  at  Eastport,  Me.;  Boston,  Mass.;  New  York;  Old  Point  Comfort,  Va.;  San 
Diego  and  San  Francisco,  Cal.;  and  Astoria,  Oregon.  No  temporary  stations  were  occupied  except  those  con¬ 
nected  with  the  hydrographic  parties. 

The  station  at  Eastport  remained  in  charge  of  Mr.  Samuel  Walker  until  March,  when  he  was  ordered  to 
go  to  Key  West,  to  take  charge  of  the  magnetical  .station.  Mr.  R.  H.  Talcott  took  his  place.  As  in  former 
years,  magnetical  observations  form  a  part  of  the  observer’s  duties  at  this  station. 

At  the  other  stations  nothing  has  occurred  worthy  of  particular  remark. 

Of  the  self-registering  tide-gauges  seized  by  the  rebels  last  year,  only  one  has  thus  far  been  recovered. 
It  is  the  one  used  by  Mr.  Donegan  at  Calcasieu  entrance,  which,  when  he  was  imprisoned  at  New  Orleans,  he 
had  deposited  with  the  British  consul,  from  whom  it  was  obtained  after  the  capture  of  the  city.  Two  sheets 
from  the  tide-gauge  formerly  at  Last  island.  La.,  were  received  last  June  with  the  New  Orleans  post  office 
mark,  but  without  letter  stating  by  whom  they  were  forwarded.  They  contain  the  observations  for  April 
and  part  of  May,  1861,  ending  on  the  13th  of  that  last  month,  when  a  note  on  the  sheet  informs  us  that  the 
observations  were  stopped  “by  order  of  the  governor  of  Louisiana.” 

The  other  gauges  are  in  places  not  yet  brought  back  under  the  control  of  the  government,  except  Fort 
Clinch.  From  information  obtained  at  that  place  by  Assistant  Boutelle,  it  appears  that  the  gauge  was 
destroyed  by  the  inhabitants  previous  to  the  capture  of  the  town. 

The  following  table  gives  a  recapitulation  of  the  observations  received  at  the  office  during  the  year,  with 
the  exception  of  those  taken  by  the  hydrographical  parties  for  the  reduction  of  their  soundings. 


List  of  observations  received  during  the  year  ending  September  30,  1 862. 


Name  of  station. 

Name  of  observer. 

Kind  of 

Station,  per- 1 

Time  of  occupation. 

►s 

Remarks. 

e 

gauge.  1 

manent  or  , 

■TJ 

1 

QD 

1 

temporary.  | 

0om— 

To— 

1 

1 

Eastport,  Me . 

•  8.  Walker . . 

1  R.  H.  Talcott . 1 

1 

S.  R . * . j 

Permanent  ..| 

Oct. 

1,  1861 

Sept. 

30,  1831 

365 

Boston  Dry  Dock . 

T.  B.  Ready . 

Box . ' 

....do . 

Oct. 

1,  1861 

Sept. 

30,  1861 

365 

II 

Governor’s  Island,  N.  T . 

R.  T.  Bassett . 

S.  R . 

...do 

Oct. 

1,  1861 

Sept. 

30,  1861 

365 

Brooklyn,  N.  Y . . . 

....  do . 

Box . 

....do  ....... 

Oct. 

1,  1861 

Sept. 

30,  1861 

365 

Day  observations  for 

III 

1  Old  Point  Comfor,  Va . 

M.  0.  King . 

8  R . 

....do . 

1  Oct. 

1,  1861 

Sept. 

30,  1661 

365 

comparison. 

VIII 

Last  Island,  La . 

H.  P.  Wilson . 

S.  R . 

'  Temporary  . . 

1  April 

1,  1861 

May 

13,  1801 

43 

1 

X 

San  Diego,  Oal . 

A.  Cassidy . 

S  R . 

Permanent . . 

Aug. 

1,  1861 

July 

1,  1862 

334  : 

San  Francisco,  Cal . 

H.  E  Uhrlandt . 

d.R . 

|....do . 

Aug. 

27,  1861 

July 

14,  1862 

321 

XI 

Astoria,  Oregon . 

1  L.  Wilson . 

S.  R.  ... 

'....do . 

Aug. 

1,  1861 

July 

1,  1862 

334 

Office-work. — The  persons  employed  in  this  division  during  the  year  were :  R.  S.  Avery,  J.  Downes, 
P.  H.  Donegan,  (since  December  23,  1861,)  M.  Thomas,  and  S.  D.  Pendleton. 

Mr.  Avery  was  engaged  in  making  out  tables  of  the  daily  inequality  at  St.  Mark’s  and  Cape  San  Lucas, 
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n  reading  off  and  reducing  the  tidal  observations  at  Eastport  and  Vera  Cruz,  and  in  completing  the  decomposi¬ 
tions  and  reducing  the  diurnal  and  semi-diurnal  tides  at  the  stations  in  the  Gulf  of  Mexico.  The  results  were 
used  in  the  preparation  by  yourself  of  a  paper  on  the  co-tidal  lines  of  the  eastern  part  of  the  gulf  in  another 
part  of  this  volume.  After  that  he  was  engaged  in  computations  relating  to  the  discussion  of  the  diurnal 
tides.  This  has  not  been  brought  to  a  close  yet,  on  account  of  a  severe  illness  under  which  he  has  been 
suffering  for  some  time. 

Mr.  Downes  has  had  the  duty  of  reading  off  and  reducing  the  sheets  from  the  self-registering  tide-gauges, 
and  has  also  made  various  other  reductions. 

Mr.  Donegan  made  a  catalogue  of  the  tidal  reductions  in  the  archives,  and  also  of  the  sheets  of  the  self¬ 
registering  tide-gauges,  putting  the  latter  in  order  by  stations  and  years  for  easier  reference.  He  has  also 
made  ordinary  reductions  and  miscellaneous  other  work. 

M.  Thomas  has  been  chiefly  engaged  in  copying  the  readings  of  the  self-registering  observations  accord¬ 
ing  to  a  uniform  system,  besides  various  other  copying. 

S.  D.  Pendleton  has  made  ordinary  reductions  of  the  self-registering  observations  of  the  western  coast. 

Very  respectfully,  your  obedient  servant, 

L.  F.  POURTALES, 


Prof.  A.  D.  Bache,  LL.D., 


Assistant  U.  S.  Coast  Survey ^  in  charge  of  tidal  division. 


Superintendent  U,  S.  Coast  Survey, 


APPENDIX  No.  11. 

REPORT  OF  ASSISTANT  J.  E.  HILGARD,  IN  CHARGE  OF  THft  OFFICE,  AND  SUB-REPORTS  OF  THE  CHIEFS  OP 

OFFICE  DIVISIONS. 


Coast  Survey  Office,  Washington,  November  1,  1862. 

Dear  Sir  :  The  operations  of  this  office,  which  I  took  charge  of  in  April  last,  when  Lieutenant  Colonel 
Palmer  joined  the  army  of  the  Potumac,  have  been  continued  with  uninterrupted'  activity  during  the  past 
year.  While  the  regular  progress  of  the  work  has  been  steadily  kept  up,  the  energies  of  several  branches 
of  the  office  have  been  severely  taxed  to  meet  the  demands  arising  out  of  the  naval  and  militaiy  operations 
in  which  the  nation  has  been  engaged.  It  will  be  seen  from  the  detailed  reports  of  the  chiefs  of  office  divis¬ 
ions,  that  beside  the  issue  of  the  extraordinary  number  of  over  forty-seven  thousand  printed  maps  and  charts, 
the  hydrographic,  drawing,  lithographic,  and  photographic  forces  have  prepared  a  great  deal  of  special 
information  for  the  Navy  and  War  Departments  from  the  archives  of  the  office,  which  for  obvious  reasons  has 
not  been  published.  The  facilities  of  this  office  for  multiplying  manuscript  maps,  either  by  photograph  or 
lithograph,  have  also  been-  placed  at  the  disposal  of  the  topographical  engineer  officers  of  the  army  engaged  in 
the  preparation  of  military  maps,  and  have  proved  of  much  service. 

The  reports  of  the  several  chiefs  of  divisions  of  the  office  are  herewith  submitted,  accompanied  by  the 
usual  tabular  statements  of  office  statistics. 

The  clerical  duties  of  the  office  have  been  performed  with  great  efficiency  by  Mr.  V.  E.  King,  assisted  at 
various  times  by  Mr.  S.  H.  Lyman  and  Mr.  J.  E.  Dow. 

My  acknowledgments  are  due  to  the  chiefs  of  divisions  for  the  support  I  have  received  from  them  by 
their  ready  co-operation  at  all  times ;  and  also  to  Samuel  Hein,  esq.,  our  veteran  disbursing  officer,  whose  ex¬ 
perience  and  advice  have  ever  been  freely  available,  as  well  as  to  Joseph  Saxton,  esq.,  the  assistant  in  charge 
of  the  office  of  weights  and  measures,  for  general  superintendence  of  mechanical  construction. 

Yours,  very  respectfully. 


J.  E.  HILGARD, 


Prof.  A.  D.  Bache, 

Superintendent  U,  S.  Coast  Survey 
17  c  s 


Assistant  in  charge  of  ojffice. 
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Report  of  Captain  C.  P.  Patterson^  hydrographic  inspectoTf  in  charge  of  Hydrographic  Division. 

Coast  Survey  Office,  Washington,  October  1,  1862. 

During  the  past  year  the  hydrographic  duties  of  this  office  have  consisted  of  a  more  miscellaneous  and. 
laborious  character  than  usual,  in  consequence  of  the  new  and  immense  demand  for  charts  of  all  parts  of- our 
southern  coast  for  the  use  of  the  greatly  increased  number  of  our  naval  vessels  and  the  vast  fleet  of  transports 
in  the  employ  both  of  the  army  and  navy  along  the  whole  extent  of  that  coast.  These  duties  consist,  in  the 
main^  in  the  examination  and  verification  of  original  hydrographic  sheets,  together  with  the  original  records 
of  soundings  and  angle-books  belonging  to  those  soundings,  duplicating  these  records  in  some  cases  by  fair 
copies;  the  reduction  of  some  and  the  examination  and  verification  of  all  reduced  sheets  for  publication;  the 
plotting  of  light-houses,  light- vessels,  beacons,  and  buoys,  as  determined  by  our  own  parties  in  the  field  or 
from  data  furnished  by  the  Light-House  Board ;  making,  revising,  and  plotting  of  sailing  directions  and  sailing 
lines ;  the  description  of  dangers;  the  plotting  of  tidal  and  current  stations;  making  projections  for  the  use  of 
hydrographic  parties  in  the  field ;  and  comparative  tracings  of  localities  of  which  two  or  more  surveys  have 
been  made.  In  addition  to  these  there  has  been  a  very  large  amount  of  smaller  detail,  occupying  much  time> 
but  impossible  to  specify. 

Mr,  Arthur  Balhach  has  had  principal  charge  as  draughtsman,  and  in  consequence  of  his  long  experience, 
great  accuracy  in  the  minutest  detail,  and  remarkable  memory  in  regard  to  them,  he  has  been  subject  to  con¬ 
stant  calls  to  supply  information  required  from  several  divisions  of  the  office,  and  to  correct  inaccuracies. 


His  work  which  can  be  specified  has  been  as  follows : 

Original  hydrographic  sheets  compared  with  the  original  records  and  verified .  21 

Printed  maps  and  charts  verified .  30 

Reduced  drawings  of  hydrographic  sheets  verified . .  19 

Examined  and  ruled  sailing  lines  in  chafts .  16 

Reduced  parts  of  charts . - .  3 

Selected  soundings  in  original  sheets  for  reduction .  7 

Examined  original  records  in  regard  to  rocks,  shoals,  and  discrepancies .  12 

Made  comparative  maps . - .  3 

Made  projections^  single  sheets,  scale  .  ^ 

Made  tracings  of  maps  and  charts .  17 


To  Mr.  Balbach  I  am  indebted  for  much  valuable  information  not  otherwise  to  be  obtained.  During  the 
past  year  his  services  were  lost  to  the  office  for  a  number  of  weeks  in  consequence  of  a  very  severe  and 
painful  illness,  which  for  many  days  threatened  his  life,  and  from  the  effects  of  winch  he  has  not  even  now 
recovered.  Yet  his  fidelity  has  caused  him  to  work  many  days  in  the  office  under  great  suffering,  and  at  all 
times  to  perform  his  duty  in  or  out  of  the  office  hqurs,  with  the  utmost  cheerfulness. 

Mr.  L.  Karcher,  draughtsman,  has  been  the  only  assistant  to  Mr.  Balbach.  Mr.  Karcher  was  given  a 
short  leave  of  absence  last  autumn,  to  visit  his  family  in  Europe,  from  which  he  returned  and  resumed  his 
duties  in  the  office,  November  25,  1861. 

From  May  29  to  July  11,  1862,  he  was  employed  as  assistant  in  the  party  under  my  charge  working  in 
the  Potomac.*  With  this  exception  he  has  been  constantly  and  most  diligently  employed  in  the  office,  and 
besides  a  large  variety  and  amount  of  smaller  detail,  has  done  the  following  work : 


Projections  made,  single  sheets,  scale  xo*oT) . 2 

Projections  made,  double  sheets,  scale  ^oVo .  1 

Projections  made,  single  sheets,  scale  5 

Projections  made,  single  sheets,  scale  ^ 

Projections  made,  single  sheets,  scale  -4-oooir .  ^ 

Projections  made,  single  sheets,  scale  -g-o  ^(y .  4 

Total .  27 
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Angles  plotted  in  various  sheets .  1,  909 

Miles  of  sounding  lines . . .  397 

Number  of  soundings . , .  13,  642 

Examined  and  verified  original  sheets  with  original  data .  3 

Reductions  made  from  scale  ^oXkTo  .  2 

Reductions  made  from  scale  to  .  2 

Reduction  made  from  scale  ^0^0  aTToVsTF .  1 

Made  tracings  of  maps  and  charts . . .  8 


By  Mr.  Karcher’s  assiduity  and  accuracy  he  saves  much  time  in  the  verification  of  his  work,  and  com¬ 
pletes  a  most  satisfactory  amount  of  results. 

The  draughtsmen  attached  to  the  several  hydrographic  parties  have  been  at  work  in  the  office  at  various 
times,  completing  the  plotting  and  copying  of  the  work  of  their  respective  parties,  under  supervision  of  the 
chiefs  of  those  parties. 


Report  of  Assistant  L,  JP.  Pourtales,  in  charge  of  the  Tidal  Division, 

Coast  Survey  Office,  Washington^  October  1,  1862. 

The  following  report  of  the  occupation  of  the  computers  in  this  division  during  the  past  year  is  respect¬ 
fully  submitted: 

Mr.  R.  S,  Avery  was  engaged  in  making  out  tables  of  the  daily  inequality  of  St.  Mark’s  and  Cape  San 
Lucas,  and  in  reading  off  and  reducing  the  tides  of  Eastport  and  Vera  Cruz.  He  also  completed  the  graph¬ 
ical  decompositions  and  reductions  of  the  diurnal  and  semi-diurnal  tides  at  the  stations  in  the  Gulf  of  Mexico. 
He  afterwards  took  up  the  computations  relating  to  the  disdussion  of  the  diurnal  tides. 

Mr,  J.  Dovmes  has  made  the  readings  from  the  sheets  of  the  self-registering  tide-gauges,  and  has  reduced 
the  results,  besides  making  various  other  reductions. 

Mr,  P.  H,  Donegan  reported  for  duty  December  23,  and  was  employed  in  making  a  catalogue  of  the 
tidal  reductions  in  the  archives ;  also  one  of  the  sheets  from  the  self-registering  tide-gauges,  at  the  same  time 
putting  the  latter  in  order  by  stations  and  years  of  observations,  for  easier  reference.  He  has  also  made  ordi¬ 
nary  reductions  and  other  miscellaneous  work. 

M.  Thomas  has  been  chiefly  engaged  in  copying  the  readings  of  the  self-registering  observations 
according  to  a  uniform  system,  besides  various  other  copying. 

S,  D.  Pendleton  has  made  ordinary  reductions  of  the  self-registering  observations  of  the  western  coast. 


Report  of  Assistant  Charles  A,  Schott,  in  charge  of  the  Computing  Division, 

Coast  Survey  Office,  October  1,  1862. 

The  usual  annual  report  on  the  work  done  by  the  several  computers  for  the  year  ending  October  1, 1862, 
is  herewith  respectfully  submitted. 

The  force  of  the  computers  has  remained  the  same  as  last  year,  with  the  same  general  distribution  of 
work  and  organization.  Mr.  J.  E.  Dow,  clerk  to  the  division,  was  transferred  January  22,  1862,  to  the 
assistant  in  charge  of  the  office,  Mr.  E.  H.  Courtenay  taking  his  place.  On  May  8,  Mr.  Courtenay  was 
ordered  on  field  duty ;  he  returned  to  the  division  August  20  ;  in  the  interval  Mr.  G.  J.  Pinckard  temporarily 
acted  as  clerk  from  May  21  to  August  10,  when  he  was  transferred  to  the  Engraving  division.  The  number 
of  computers  was  barely  sufficient  to  attend  to  the  current  field-work  and  to  all  calls  from  the  office  for 
information,  which  were  attended  to,  and  but  little  time  remained  to  adjust  work  of  preceding  seasons.  Mr. 
Main  acted  in  charge  of  the  division  during  October,  1861,  when  I  was  absent  on  other  duty.  From  July  26 
to  August  20  I  was  again  engaged  on  field-work.  Up  to  the  month  of  June  the  solar  spot  observations 
continued  regularly  ;  after  this  date,  however,  owing  to  pressure  of  other  official  duty  and  for  want  of  regular 
assistance,  they  were  nearly  discontinued.  The  duplicate  astronomical,  geodetic,  and  magnetic  records  remain 
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in  charge  of  this  division ;  they  are  contained  in  forty-nine  boxesj  and  comprise  fourteen  hundred  and  six 
separate  volumes. 

During  the  year  eighty-three  reports  have  been  submitted  on  various  subjects  connected  with  the  duty 
of  the  division.  The  work  done  by  each  computer  is  herewith  given  in  detail. 

Assistant  Theodore  IF.  Werner  supplied  L.  M.  Z.  computations  to  the  St.  John’s  river  triangulation ; 
computed  the  triangles  of  East  bay,  near  Galveston,  1860-’61,  and  reduced  the  observations  of  vertical 
angles  in  Section  I,  lS56-’58-’59 ;  deduced  the  horizontal  angles  at  primary  stations  Monadnock,  Boxhill, 
and  Baldhill,  1861 ;  computed  the  triangulations  of  Koos  bay,  1861,  and  of  Penobscot  bay,  1861,  Assistant 
G.  A.  Fairfield  and  Sub-Assistant  S.  C.  McCorkle’s  work ;  computed  the  additional  triangulation  near 
Boston,  Assistant  C.  0.  Boutelle,  1860-’61 ;  completed  the  second  computation  of  the  angles  at  Agamenticus, 
and  made  good  progress  with  Assistant  E.  Blunt’s  new  triangulation  in  Rhode  Island  and  Connecticut  of  1861. 

Mr,  Evgene  Kulty  made  the  second  computation  of  Mr.  Vose’s  magnetic  observations  at  Eastport,  Me., 
in  1860  and  1861 ;  computed  the  time,  azimuth,  and  latitude  of  Station  Pigeon,  Koos  bay,  1861 ;  computed 
the  longitude,  from  observed  occultations  by  Assistant  G.  Davidson,  of  Point  Restoration,  Point  Hudson, 
Point  Pinos,  Hun.boldt,  Scarborough,  and  Telegraph  hills,  all  on  the  western  coast. 

Mr,  James  Main  revised  the  longitude  computation  from  observations  of  the  solar  eclipse  of  July,  1851 ; 
revised  time  and  latitude  computations  of  Point  Henson,  1860 ;  also  computed  the  azimuth  at  this  station ; 
revised  the  computations  for  latitude  of  the  following  stations :  San  Diego,  Point  Pinos,  Cape  Disappointment, 
and  Western  Ridge ;  also  the  azimuth  at  the  last  station ;  computed  the  position  of  the  solar  spots  for  the 
date  of  the  eclipse  in  July,  1860 ;  introduced  the  latest  determination  of  the  star  places  into  our  azimuth 
computations,  and  computed  the  longitude  of  Station  Pigeon,  Section  XT,  from  a  chronometer  transmission ; 
revised  time,  azimuth,  and  latitude  computations  at  this  station,  and  also  of  Gunstock,  Section  I ;  revised 
time  and  azimuth  computations  of  Wachusett,  Section  I ;  computed  the  three  magnetic  components  at 
Stations  Troy,  Boxhill,  and  Baldhill ;  reduced  my  magnetic  observations  of  1862 ;  and  nearly  completed  the 
revision  of  the  time  and  azimuth  computations  at  Azimuth  Point,  near  Monterey  bay.  He  also  performed 
some  miscellaneous  astronomical  and  magnetic  computations. 

Dr,  Gottlieb  Rump/  completed  the  computation  of  the  triangles  of  Penobscot  bay,  1 858-’ 59,  and  of 
Chatham  bay.  Section  VI,  1861 ;  adjusted  the  horizontal  angles  at  Western  Ridge ;  computed  L.  M.  Z.  to 
the  triangles  of  St.  Augustine  and  the  work  joining  Sections  V  and  VI ;  assisted  in  preparing  the  annual 
statistics  for  1860,  and  computed  some  additional  positions  in  Sections  V  and  VI ;  computed  the  triangulation 
in  the  vicinity  of  Washington  by  Charles  Hosmer,  1861 ;  made  a  second  computation  of  the  horizontal  angles 
at  Wachusett;  deduced  the  length  of  the  Koos  bay  base  line;  nearly  completed  Sub-Assistant  Webber’s 
triangulation  on  the  coast  of  Maine,  1860-’61 ;  assisted  on  the  second  computation  of  the  horizontal  angles 
in  Section  I,  primary  triangulation,  (Sebattis  and  Mount  Independence  ;)  computed  new  primary  triangulation. 
Section  II;  commenced  the  second  computation  of  horizontal  angles  of  Station  Agamenticus;  and  computed 
the  triangulation  of  the  Potomac  river  from  Blackistone  island  to  Washington,  1862,  by  F.  Rogers  and 
Charles  Hosmer ;  also  that  about  the  District  of  Columbia  of  Sub- Assistant  Ferguson  of  1862. 

Mr,  John  Wiessner  completed  the  computation  of  the  Gray’s  harbor  triangulation.  Section  XI,  1860 ; 
deduced  horizontal  angles  at  Station  Barkley  Point  2,  Section  VII ;  reduced  horizontal  angles  at  Gunstock, 
and  adjusted  computed  elevations  of  points  in  Section  I,  1856-’58-’59 ;  made  a  second  computation  of  the 
horizontal  angles  at  Mounts  Harris  and  Unkonoonuc,  1861 ;  of  Howard  and  of  Mount  Desert;  revised  the 
angles  at  Ragged  and  Mount  Blue,  and  computed  weights  to  each  direction  of  the  lines  of  the  primary 
triangulation  round  Epping  base;  made  progress  with  the  least  square  adjustment  of  this  part  of  the  trianpu- 
lation  ;  computed  L.  M.  Z.  of  Mr.  Hosmer’s  triangulation  of  the  Potomac,  1862 ;  also  assisted  in  the  prepara¬ 
tion  of  the  list  of  new  geographical  positions  near  Boston. 

3fr,  J,  E.  Dow  attended  to  the  clerical  duty  of  the  division,  assisted  occasionally  at  the  archives,  and 
compared  original  and  duplicate  records.  On  January  22  he  was  transferred  for  duty  to  the  assistant  in 
charge  of  the  office. 

Mr,  E.  H,  Courtenay  was  appointed  aid  in  the  United  States  Coast  Survey  January  22,  and  performed 
the  clerical  duty  of  the  division,  and  also  supplied  and  revised  duplicates.  He  was  ordered  on  field  duty 
May  8,  and  returned  to  the  division  August  20. 

Mr,  G.  J.  Pinckard  temporarily  filled  the  position  left  vacant  by  Mr.  E.  H.  Courtenay  between  May  21 
and  August  10. 

R,  Freeman  attended  to  the  extra  copying  of  the  old  original  records  of  the  Survey. 
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Report  of  the  operations  of  the  Drawing  Division. 

Coast  Survey  Office,  Nuremher  1,  18G2. 

The  Drawing  division  remained  under  the  charge  of  Assistant  7\  J.  Lee  until  April,  since  when  the 
work  has  been  carried  on  under  the  immediate  direction  of  the  assistant  in  charge  of  the  office,  with  the 
efficient  aid  of  Mr.  W.  T.  Bright.  The  numerical  force  of  this  division  has  r(*mained  the  same  as  at  the 
date  of  the  last  report,  the  gain  in  time  and  labor  by  the  use  of  the  method  of  reduction  by  photography 
being  such  as  to  allow,  in  addition  to  the  regular  progress  of  work,  the  production  of  a  large  number  of 
drawings  and  tracings  of  special  maps  called  for  by  the  wants  of  the  public  service.  The  distribution  of 
labor  has  remained  the  same  as  last  year,  and  the  detailed  statement  of  the  work  of  each  draughtsman  is 
given  below. 

Assistant  M  J.  McClery  has  been  employed  in  drawing  the  hill  topography  upon  photographs  on  a 
scale  of  4oio()»  i^erve,  when  reduced  by  photography  to  one-half  that  scale,  as  a  guide  for  the  engraving  of 
the  following  coast  maps  and  charts  on  a  scale  of  viz  :  No.  7,  Muscongus  bay  to  Portland,  Me.; 

No.  9,  Cape  Neddick,  Me.,  to  Cape  Ann,  Mass.;  No.  11,  Plymouth  to  Ilyannis,  Mass.;  and  No.  21,  New 
York  bay  and  harbor. 

Mr.  E.  Hergesheimer  has  been  engaged  upon  the  generalization  and  preparation  of  plane-table  sheets 
for  the  photographic  reduction  to  the  scale  of  publication  of  coast  maps  and  charts  No.  7,  Muscongus  bay  to 
Portland,  Me.;  No.  10,  Cape  Ann  to  Plymouth,  Mass.;  No.  21,  New  York  bay  and  harbor;  No.  108,  Mata¬ 
gorda  and  Lavaca  bays,  Texas  ;  and  of  the  finished  map  of  Drake’s  bay.  Cal.  He  has  continued  the  drawing 
of  hill  topography  for  the  finished  map  of  the  Kennebec  and  Sheepscot  rivers,  3Ie.,  4  oooo  J  made  additions 
to  map  of  Charleston  harbor  and  approaches,  scale  for  lithographic  transfer.  The  verification  of 

engraved  topography  and  the  arrangement  of  lettering  on  the  finished  charts  have  been  made  by  him.  He 
has,  in  addition,  had  charge  of  the  combination  of  the  surveys  in  the  vicinity  of  the  capital,  and  of  the 
preparation  of  photographic  copies  of  the  same  for  the  use  of  the  army,  and  has  from  them  drawn  a  topo¬ 
graphical  map  of  the  approaches  to  Washington  City. 

Mr.  A.  Lindenkohl  has  continued  the  topography  upon  general  coast  charts,  scale  4-o^Voo»^^*  Quoddy 
Head  to  Cape  Cod,  Mass.;  No.  II,  Cape  Ann  to  Gay  Head,  Mass.;  No.  Vll,  Winyah  bay,  S.  C.,  to  St. 
John’s  river,  Fla.;  No.  XllI,  Waccasassa  bay  to  Choctawhatchee  bay,  Fla.;  No.  XVI,  Galveston  bay  to 
the  Ilio  Grande,  Texas ;  has  completed  the  preliminary  chart  of  Potomac  river,  sheet  No.  1,  from  entrance 
to  Piney  Point,  scale  and  reduced  the  topography  of  I^otomac  river,  sheet  No.  3,  from  Lower  Cedar 

Point  to  Indian  Head,  scale  ^0000  J  finished  the  hydrography  of  Hudson  river,  sheet  No.  2,  from  Sing  Sii% 
to  Poughkeepsie,  scale  ^0  Jyo  J  reduced  Wilkes’s  survey  of  Tybee  bar  and  Calibogue  sound,  8.  C.,  scale 
made  additions  to  coast  maps  and  charts  Nos.  12, 13,  and  14,  from  Monomoy  and  Nantucket 
shoals  to  Block  Island  sound,  II.  L,  scale  -^0000*  engaged  upon  lithographic  maps,  coast  of 

South  Carolina  and  Georgia,  scale  ^ooVoo  i  Royal  sound  and  vicinity,  scale  ;  progress  sketches, 

projections  for  field  parties,  projects,  projections  on  copper,  diagrams,  and  verifications.  He  has  also  con¬ 
tinued  the  hydrography  of  coast  map  and  chart  No.  7,  from  Muscongus  bay  to  Portland  harbor.  Me.,  scale 
¥0  Joo  J  *1®^  ill  hand  a  chart  of  part  of  the  western  coast,  from  Bodega  Head  to  Point  Pinos, 

including  the  bay  of  San  Francisco,  scale  ^ooVoo- 

Mr.  L.  D.  Williams  has  continued  the  tojmgraphy  of  Hudson  river,  sheet  No.  1,  from  entrance  to 
Sing  Sing,  scale  ^^00  ;  lettered  coast  map  and  chart  No.  21,  New  York  bay  and  harbor,  scale  ^^>0^0  > 
revised  hydrography  on  coast  map  and  chart  No.  12,  ^lonomoy  and  Nantucket  shoals  to  Muskeget  channel, 
Mass.,  scale  drawn  additional  topography  to  map  of  Savannah  river,  Ga.,  scale  completed 

topography  and  part  of  hydrography  of  preliminary  chart  of  Potomac  river,  sheet  No.  2,  from  Piney  Point 
to  Lower  Cedar  Point,  scale  coooo*  engaged  upon  projects,  projections  for  field  parties, 

projections  on  copper,  verifications,  and  has  made  the  annual  additions  to  the  Congress  map.  He  has  now 
on  hand  finished  map  of  San  Francisco  bay,  (lower  part,)  scale  30000* 

Mr.  II.  Lindenkohl,  who  is  equally  efficient  as  a  draughtsman  and  engraver,  has  beem  chiefly  employed 
in  the  Lithographic  division,  where  he  has  made  numerous  drawings  and  engravings  on  stone.  He  has  made 
the  reduction  of  part  of  Potomac  river,  sheet  No.  4,  from  Indian  Head  to  Chain  bridge,  40000’  fi^^ 
engraved  the  topography  of  the  entire  sheet  on  stone.  He  has  also  been  engaged  upon  projections  for  field 
parties,  tracings,  and  miscellaneous  maps. 

Mr.  F.  Fairfax  has  completed  the  photographic  outline  of  topography  of  Petaluma  creek.  Cal.,  scale 
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;  photographic  outline  of  topography  of  Napa  creek,  Cal.,  scale  ;  preliminary  chart  of  Koos 

bay,  Oregon,  scale  preliminary  chart  of  Tomales  bay.  Cal.,  scale  and  made  tracings  for 

photographic  outline  of  same.  He  has  also  completed  the  preliminary  chart  of  Mount  Hope  bay,  II.  I.,  scale 
Toioo’  been  employed  upon  projections  for  field  parties,  tracings,  and  statistics. 

Mr,  J,  W.  Maedcl  has  drawn  the  preliminary  chart  of  Calibogue  sound  and  Skull  creek,  S.  C.,  scales 
^ 5  made  lithographic  drawings,  diagrams,  lettered  plane-table  sheets,  and  made  tracings  of 
original  sheets  for  photographing,  under  Mr.  Hergesheimer's  direction,  and  of  various  original  sheets  required 
for  the  use  of  the  army  and  navy. 

Mr,  T.  Pctingale  entered  the  office  on  the  2l8t  of  May,  and  since  that  time  has  been  employed  upon 
miscellJineous  maps,  tracings,  and  statistics. 

Mr,  T,  R.  Smith  entered  the  oflSce  on  the  25th  of  February,  and  has  been  engaged  inking  plane-table 
sheets  in  the  vicinity  of  Washington,  and  upon  tracings. 

Mr,  B.  HooCf  Jr,t  has  continued  on  tracings,  statistics,  and  miscellaneous  office-work. 

Mr,  IV,  Fairfax  has  been  employed  upon  tracings,  coloring  proofs,  statistics,  and  miscellaneous  work. 

Mr,  W,  B,  McMurtrie  was  assigned  to  duty  in  the  office  in  August,  and  has  been  engaged  inking 
plane-table  sheets  and  plotting  hydrographic  work. 


List  of  maps  and  sketches  completed  or  in  progress  during  the  year  ending  November  1,  1862,  arranged  in 

order  of  Sections, 


Name. 


Scale. 


Description. 


Section  I. 


Remarks. 


Progress  sketch  A..... . . . . . 

Progress  sketch  A  bis . . . . . . 

General  coast  chart,  No.  I,  from  Quoddy  Head  to  Cape  Cod,  Mass. 
General  coas:  chart,  No.  11,  from  Cape  Ann  to  Gay  Head,  Mass.. 

Sheepscot  and  Kennebec  rivers,  Maine . . . 

Barnstable  harbor.  Mass . . . . . 

Mount  Hope  bay,  Rhode  Island . 

Coast  map  and  chart,  No.  7,  from  Muscongus  bay  to  Portland 
harbor,  Maine. 

^ast  map  and  chart,  No  8,  from  Seguin  Island  light  to  Kenne- 
bunkport,  Maine. 

Coast  map  and  chart.  No.  9,  from  Cape  Neddick,  Maine,  to  Cape 
Ann,  Mass. 

Cape  map  and  chart,  No.  10,  Massachusetts  bay  and  harbor _ 


1-600,000 
1-400,000 
1-40U,OOJ 
1-400, 000 
1-40,000 
1-20,  000 
1-40, 000 
1-80, 000 


1-80,  000 


Finished  chart ........ 

.....do.............. 

Finished  map _ ...... 

. do . 

Preliminary  chart . 

Finished  map  and  chart. 


do 


In  progress. 

Do. 

Do. 

Completed. 

Do. 

In  progress ;  ont- 
lioe  by  photo¬ 
graphy. 

Do. 


1-80, 000 


do 


Do. 


1-80,000 


do 


Do. 


Section  II. 


Progress  sketch  B,  No.  2 . . . . 

Coast  map  and  chart,  No  21,  New  York  bay  and  harbor. 


1-1,100,000 

1-1,200,000 

1-80,000 


Hudson  river,  from  entrance  to  Sing  Sing,  New  York _ 

Hudson  river,  from  Sing  Sing  to  Poughkeepsie,  New  York 


1-60,000 
1-60, 000 


Finished  map  and  chart. | 


Finished  map 
. do . 


In  progress ;  out¬ 
line  by  photo¬ 
graphy. 

In  progress. 

Do. 


StCTlON  III. 


Progress  sketch  C _ _ _ _ _ _ _ _ _ ... 

Fotomac  river,  from  entrance  to  Piney  Point . . . 

Potomac  river,  from  Piney  Point  to  D>wer  Cedar  Point. _ 

Potomac  river,  from  I^uwer  C  edar  Point  to  Indian  Head _ 

Potomac  riv  r,  from  Indian  Head  to  Chain  Bridge . . . 

Norfolk  harbor,  Viigiida,  (lithograph  drawing) _ _ 

Reconnaissance  of  Pamunky  and  Mattapony  rivers,  Virginia, 
(lithograph  drawing). 


1-400,000 
1-60, 000 
1-60,000 
1-60,000 
1-40,000 
1-  0,1  00 
1-60, 000 


Preliminary  chart 

_ do . . 

_ do . . 

. do . . 

. do . . 

.....do.... - 


Completed. 

Do. 

In  progress. 
Do. 

Completed, 

Uo. 


Section  IV. 


Progress  sketch  D . . . . . 

Coast  map  and  chart,  No  41,  Albemarle  sound,  (eastern  part,) 
additions 


1-600,000 

1-80,000 


Finished  map  and  chait. 


Do. 
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List  of  maps,  sketches,  Ifc. — Continued. 


Name. 

Scale. 

Description. 

Remarks. 

Coast  of  North  Carolina,  (lithograph  drawing) _ _ _ _ 

1-400,000 

Preliminary  chart _ 

Completed. 

Hatteras  inlet,  Noith  Carolina,  (littiograph  drawing) . . . 

1-20, 000 

Do. 

Beaufort  harbor,  North  Carolina,  (lithograph  drawing). _ 

1-20, 000 

Do. 

SitcrrioN  V. 

ProgrcFB  sketch  E. . . . . . 

1-600, 000 

Savannah  river,  (additions) _ _ _ .... _ 

1-40,000 

Finished  map . . 

Completed. 

Tybee  bar  and  Calibogue  sound _ _ _ 

1-60, 000 

Preliminary  chart _ 

Do. 

General  coast  chart,  ^o.  VII,  from  Winyah  bay  to  St.  John’s 

1-400, 000 

Finished  chart .... _ 

In  progress. 

river,  Florida. 

Calibogue  sound  and  Skull  creek . . . . ......  | 

1-40,000 

1-20,000 

j-  Finished  map . . 

Do. 

Coast  of  Georgia,  (lithograph  drawing)... _ ..... _ ........ 

1-200,000 

Preliminary  sketch _ 

Completed. 

St.  Helena  sound,  (lithograph  drawing) . . . . 

1-40,000 

Finished  map . . 

Do. 

Coast  of  South  Carolina,  (lithograph  drawing) _ _ _ _ _ 

1-200,000 

Preliminary  sketch . 

Di). 

Skull  creek.  South  Carolina,  (lithograph  drawing) _ ... _ _ 

1-20,000 

Preliminary  chart _ ... 

Do. 

Tybee  bar  and  Calibogue  sound,  (lithograph  drawing) . . . 

1-60,  000 

Do. 

Calibogue  sound  and  Skull  creek,  (lithograph  drawing). ......  | 

1-40, 000 
1-20, 000 

[....do . 

Do. 

Charleston  harbor,  additions,  (lithograph  drawing)....... _ ... 

1-30,000 

. do . 

Do. 

Stono  inlet,  South  Carolina,  (lithograph  drawing)...... . 

1-20, 000 

Do. 

Section  VI. 

Progress  sketch  F,  (showing  a  general  reconnaissance) _ ...... 

1-1,200,000 

• 

Progress  sketch  F,  (reefs  and  keys)...... . . . . . ... 

1-400,000 

General  coast  chart,  No.  X,  from  Cape  Florida  to  Cape  Sable,  Fla. 

1-400, 000 

Finished  chart.. . 

In  progress. 

Section  VII. 

Progress  sketch  G...... . . ... . . . . . 

1-600, 000 

General  coast  chart.  No.  XIII,  from  Waccasassa  bay  to  Choc* 

1-400,000 

In  progress. 

tawhatchee  bay,  Florida. 

Seohon  VIII. 

Progress  sketch  H . . . ....  . . 

1-600, 000 

Beconnaissance  Southwest  Pass,  Mississippi  river,  (lithograph 

1-10,000 

Preliminary  sketch.  .... 

Completed. 

drawing. ) 

Section  IX. 

Progress  sketch  I... . . . . 

1-600, 000 

Coast  map  and  chart.  No.  108,  Matagorda  and  Lavaca  bays,  Texas. 

1-80,000 

Finished  map  and  chart 

In  progress. 

General  coast  chart.  No.  XVI,  from  Galveston  bay  to  tho  Rio 

1-400, 000 

Finished  chart  ........ 

Do. 

Grande,  Texas. 

Section  X. 

Progress  sketch  J,  No.  2,  (from  Point  Sal  to  Tomales  bay)...... 

1-600,000 

Napa  cieek,  (new  edition) _ .... _ .................. _ 

1-30, 000 

Finished  map _ _ _ 

Completed ;  out¬ 

line  by  photo¬ 

graphy. 

Tomales  l>ay _ ... _ _ _ _ _ 

1-30, 000 

Preliminary  chart. . .... 

Do. 

Drake’s  bay,  (new edition) _ 

1-40,000 

Finished  map.  .... _ _ 

In  progress ;  out¬ 

line  by  photo¬ 

graphy. 

Petaluma  creek  ............ _ _ _ ...... _ 

1-30, 000 

Completed ;  out¬ 

line  by  photo¬ 

graphy. 

San  Francisco  bay,  (lower  part) . . . . . . 

1-50, 000 

Finished  map _ 

In  progress. 

San  Francisco  bay  and  vicinity,  from  Bodega  Head  to  Point  Pinos. 

1-200, 000 

Preliminary  chart. ..... 

Do. 

Section  XI. 

Progress  sketch  K . 

1-600, 000 

Washington  sound  and  approaches,  (additions) . . . 

1-200, 000 

Preliminary  chart _ 

Completed. 

Koos  bay,  Oregon . . . . . . . 

1-20, 000 

Do. 

Miscellaneous. 

Diagram  shrinkage  of  paper . 

Diagram - ... - 

Completed. 

Diagram  to  illustrate  ootidal  lines,  Gulf  of  Mexico . 

Do. 
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Report  of  Mr.  Edward  Wharton^  acting  in  charge  of  Engraving  Division. 

U.  S.  Coast  Survey  Office,  October  31,  1862. 

I  have  the  honor  to  present  the  annual  report  of  tlie  operations  of  this  division  during  the  year  ending 
October  31,  1862. 

The  division  has  remained  under  my  charge  since  the  date  of  the  last  report,  and  I  have  been  very 
materially  assisted  in  the  discharge  of  its  duties  by  Mr.  C.  C.  Callan  as  clerk  to  the  division,  and  whose 
valuable  services,  I  regret  to  say,  w^e  have  lately  been  deprived  of  by  his  transfer  to  the  Adjutant  GeneraTs 
office.  The  position  of  clerk  is  now  filled  by  Mr.  G.  J.  Pinckard. 

The  operations  of  the  division  have  continued  the  same  as  in  previous  years,  and  the  system  of 
engraving  upon  copper  from  drawings  reduced  by  photography  has  been  further  prosecuted  with  increasing 
success ;  and  at  the  present  time  there  are  seven  charts  of  the  most  important  localities  on  our  coast,  of  the 
■soWiJ  8U‘ries,  engraving  from  these  reductions. 

The  practice  of  engraving  the  figures  of  soundings  by  means  of  punches  has  received  continued  attention, 
and  promises  to  be  successfully  used  for  at  least  the  second-class  charts,  if  not  for  those  executed  in  the 
highest  style  of  art. 

The  engraving  force  has  remained  the  same  as  last  year,  consisting  of  twenty-three  engravers,  of  various 
degrees  of  skill.  The  usual  detailed  statement  of  the  occupation  of  each  is  given  below.  During  the  last 
month  the  seiwices  of  five  of  these  have  been  dispensed  with,  owing  to  the  necessity  of  a  reduction  in  the 
office  expenses,  arising  from  the  diminished  appropriation  for  the  year. 

The  engraving  of  the  following  finished  maps  and  charts  has  been  completed,  viz  :  coast  chart  No.  35, 
Chesapeake  bay,  (No.  5,)  from  Pocomoke  sound  to  York  river,  Sapelo  sound,  Ga.,  ;  Ossabaw 

sound,  Ga.,  ^^ooo'o  ?  ^inaon's  sound,  Ga.,  Mary’s  river  and  Fcrnandina  harbor,  Fla., 

St.  Augustine  harbor,  Fla.,  ;  and  various  corrections  and  additions  to  the  following  charts,  previously 

reported  as  finished,  have  been  made:  coast  chart  No.  31,  Chesapeake  bay,  (No.  1,)  from  head  of  bay  to  the 
3Iagothy  river,  >  coast  chart  No.  32,  Chesapeake  bay,  (No.  2,)  from  the  Magothy  to  the  Hudson  river, 

•r  ;  coast  chart  No.  33,  Chesapeake  bay,  (No.  3,)  from  the  Hudson  to  the  Potomac  river,  ;  and 

cojist  chart  No:  92,  western  part  of  Mississippi  sound,  from  Round  island  to  Grand  island, 

The  following  maps  and  charts  have  been  prepared  for  preliminary  editions,  viz :  Barnstable  harbor. 
Mass.,  ^0 o~o"(J  >  Mount  Hope  bay,  R.  1.,  coast  chart  No.  21,  New  York  bay  and  harbor,  g-ijJ-oTy; 

Hudson  river,  (No.  2,)  from  Haverstraw  to  Poughkeepsie,  western  part  of  St.  George’s  sound,  Fla., 

4  0  0  0 IT  >  Escambia  and  Santa  Maria  de  Galvaez  bays,  Fla.,  Tj^xrotfo  »  Petaluma  and  Napa  creeks.  Cal.,  ^-q-q o o  * 
Tomales  bay.  Cal.,  g^ooroJ  Coquille  river,  Oregon,  Eoos  bay,  Oregon,  ^ooo^J  Shoalwater  bay, 

Washington  Territory,  o  ;  and  Washington  sound,  Washington  Territory,  (new  edition,)  y^oVo^- 

Considerable  progress  has  also  been  made  towards  completion  upon  the  following  important  charts,  viz : 
coast  charts  Nos.  8,  9,  and  11,  yoo^o.  embracing  portions  of  the  coast  of  Maine,  all  of  New  Hampshire,  and 
part  of  Massachusetts ;  Shccpscot  and  Kennebec  rivers,  Me.,  o  o o  5  Portland  harbor.  Me.,  yooWo^ 
nearly  completed ;  Hudson  river,  (No.  1,)  <xoyyo»  entrance  to  Haverstraw;  Patuxent  river,  Md.,  (lower 
sheet,)  yyjyo  5  coast  chart  No.  36,  Chesapeake  bay,  (No.  6,)  ^om  entrance  to  York  river;  coast  chart 

No.  71,  Florida  reefs,  from  New-found  Harbor  key  to  Boca  Grande  key,  yo  Joo  >  Savannah  river,  Ga.,  ; 

general  coast  chart  No.  X,  Florida  reefs,  from  Key  Biscayne  to  Marquesas  keys,  4^ oVo  J  coast  chart  No.  106, 
Galveston  bay  to  Oyster  bay,  Texas,  yoooo  »  Pablo  bay.  Cal.,  nearly  completed;  and  Drake’s 

bay,  Cal., 

The  following  important  charts  have  been  commenced,  viz :  coast  chart  No.  7,  Muscongus  bay  to  Port¬ 
land,  Me.,  yojyo  5  coast  chart  No.  10,  Cape  Ann  to  Plymouth,  Mass.,  J  Potomac  river,  (No.  3,)  from 

Lower  Cedar  Point  to  Indian  Head,  ;  coast  chart  No.  37,  from  Cape  Henry  to  Currituck  sound,  N.  C.» 

rtiooiFj  coast  chart  No.  70,  Long  key  to. Big  Pine  key,  Fla.,  ;  coast  chart  No.  81,  Cedar  keys  to 

Chassahowitzka  river,  Fla.,  yy  0  00  5  coast  chart  No.  93,  Lakes  Borgiie  and  Pontchar train.  La.,  yy^oc)  > 
general  coast  chart  No.  IV,  from  Cape  May  to  Currituck,  ^fy-yVoo* 

The  engraving  force  has  been  principally  employed  as  follows : 

3Ir.  Me  Coy i  topographical  engraver,  has  continued  the  topography  upon  coast  chart  No.  11,  Plymouth 
harbor  to  Hyannis  harbor.  Mass.,  07,,  from  photographic  reductions ;  engraved  a  view  upon  Portland 
harbor,  Me.,  400^,  and  one  upon  coast  chart  No.  8,  Seguin  island  to  Kennebuukport,  Me.,  i^yyyy. 

Mr.  Knight,  letter  engraver,  has  engraved  the  title,  notes,  and  general  lettering  upon  coast  chart  No.  21, 
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New  York  bay  and  harbor,  ;  a  portion  of  the  soundings  upon  coast  chart  No.  9,  Cape  Neddick  to  Cape 

Ann,  Mass.,  ;  and  coast  chart  No.  11,  Plymouth  harbor  to  Hyannis  harbor.  Mass.,  soundings 

and  notes  upon  Hudson  river,  (No.  2,)  from  Haverstraw  to  Poughkeepsie,  TjTrioTF »  additional  soundings  upon 
Hudson  river,  (No.  1,)  from  entrance  to  Haverstraw,  ;  and  various  corrections  and  additions  to  other 

plates. 

Mr.  RoJle,  topographical  engraver,  has  been  employed  principally  in  continuing  the  topography  upon 
coast  chart  No.  9,  Cape  Neddick  to  Cape  Ann,  Mass.,  coast  chart  No.  11,  Plymouth  harbor- to 

Hyannis  harbor.  Mass.,  entirely  from  photographic  reductions. 

Mr.  Enthoffevy  topographical  engraver,  has  continued  the  topography  upon  coast  chart  No.  8,  Seguin 
island  to  Kennebunkport,  Me.,  and  has  made  considerable  progress  upon  coast  chart  No.  7,  Muscongus 

bay  to  Portland,  Me.,  both  from  photographic  reductions. 

Mr.  Sengtel/cTy  topographical  engraver,  has  completed  the  topography  upon  coast  chart  No.  36,  Chesa¬ 
peake  bay,  (No.  6,)  York  river  to  entrance  of  bay,  and  has  commenced  the  topography  upon  coast 

chart  No.  37,  from  Cape  Henry  to  Currituck  sound, 

Mr.  Phillipsy  topographical  engraver,  completed  the  topography  and  afterwards  the  sanding  upon  coast 
chart  No.  35,  Chesapeake  bay,  (No.  5,)  from  Pocomoke  sound  to  York  river,  r  o  oTo  5  present 

employed  upon  the  topography  of  coast  chart  No.  93,  Lakes  Borgne  and  Pontchartrain,  La., 

Mr.  Metzerothy  topographical  engraver,  completed  the  topography  and  a  portion  of  the  sand  upon 
Portland  harbor.  Me.,  nrimr  ?  engraved  some  additional  sand  upon  coast  chart  No.  12,  Nantucket  sound, 
Mass.,  (lower  half,)  and  coast  chart  No.  92,  western  part  of  Mississippi  sound,  from  Round  island  to 

Grand  island,  -g  ^ ^  ^  ;  the  dry  sand  upon  coast  chart  No.  21,  New  York  bay  and  harbor,  ;  and  is  at 

present  employed  upon  the  views  upon  San  Pablo  bay.  Cal., 

Mr.  Blond eau  y  topographical  engraver,  has  engraved  the  topography  upon  general  coast  chart  No.  X, 
Florida  reefs,  from  Key  Biscayne  to  Marquesas  keys,  xo  oVo  o  ^  ^  portion  of  the  topography  upon  coast  chai  t 
No.  70,  Long  key  to  Big  Pine  key,  Fla.,  has  completed  the  topography  upon  coast  chart  No.  71, 

Florida  reefs,  from  New-found  Harbor  key  to  Boca  Grande  key,  giroo  o  J  upon  coast  chart  No.  81,  from 
Cedar  keys  to  Chassahowitzka  river,  Fla.,  -gTr^o it* 

Mr.  Ecansy  topographical  engraver,  has  continued  the  topography,  as  far  as  material  in  the  office,  upon 
Sheepscot  and  Kennebec  rivers,  Maine,  ;  and  is  now  engaged  upon  Hudson  river  No.  1,  from  entrance 

to  Haverstraw, 

Mr.  Barnardy  topographical  engraver,  has  engraved  the  sand  upon  general  coast  chart  No.  10,  Florida 
reefs.  Key  Biscayne  to  Marquesas  keys,  ^ooVoo  5  coast  chart  No.  71,  Florida  keys,  from  New-found  Harbor 
key  to  Boca  Grande  key,  o  >  ^  portion  of  the  sand  upon  Sheepscot  and  Kennebec  rivers,  Maine,  : 

and  is  now  engaged  upon  the  sand  of  coast  chart  No.  36,  Chesapeake  bay  No.  6,  from  York  river  to  entrance 
of  bay, 

Mr.  A.  Maedely  topographical  engraver,  has  completed  the  topography  upon  Sapelo  sound,  Georgia, 
and  is  now  engraving  the  topography  upon  Potomac  river  No.  3,  from  Lower  Cedar  Point  to 
Indian  Head, 

Mr.  Kondrupy  miscellaneous  engraver,  has  engraved  a  portion  of  the  topography  upon  Patuxent 
river,  Md.,  (lower  sheet,)  engaged  upon  the  outlines  of  coast  chart  No.  10,  Cape  Ann  to 

Plymouth,  Mass., 

Mr.  E.  A.  Maedely  letter  engraver,  engraved  the  title,  and  general  lettering  upon  Hudson  river  No.  2, 
from  Haverstraw  to  Poughkeepsie,  ^  portion  of  the  soundings  and  general  lettering  upon  Sheepscot 

and  Kennebec  rivers,  Maine,  4o^ffo  >  miscellaneous  corrections  and  additions  in  hydrography  and  lettering 
upon  various  charts.  Nos  8,  9,  14,  21,  71,  and  92;  and  is  now  engaged  upon  the  soundings  of  general  coast 
chart  No.  4,  from  Cape  May  to  Currituck,  jo^oir* 

Mr.  Ogilvicy  miscellaneous  engraver,  has  comjdeted  the  sand  upon  Savannah  river,  Georgia, 

San  Pablo  bay,  California,  ;  and  upon  coast  chart  No.  106,  from  Galveston  bay  to  Oyster  bay, 

Texas, 

Mr.  Langrauy  letter  engraver,  has  finished  the  notes  upon  Cedar  keys,  Florida,  50^^;  the  sailing 
directions,  and  corrections  in  soundings  on  Rappahannock  No.  6,  (lower  sheet,)  *  additional  soundings 

on  Washington  sound,  Washington  Territory,  (new  edition,)  outlines  of  Barnstable  harbor.  Mass., 

SooCTo  5  and  some  miscellaneous  work. 

Mr.  Peterseny  miscellaneous  engraver,  has  engraved  the  topography  on  Ossabaw  sound,  Georgia,  ; 
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the  oiitlinep,  soundings,  title,  and  general  lettering  on  Petaluma  and  Napa  creeks,  California, 
soundings,  title,  notes,  and  lettering  on  Tomales  bay,  California,  and  on  Barnstable  harbor.  Mass., 

trro  »  miscellaneous  work. 

Mr.  Bartle,  topographical  engraver,  has  completed  the  topography  upon  St.  Mary’s  river  and  Fernandina 
harbor,  Florida,  yoW5  5  upon  Koos  bay,  Oregon,  ^xfotto  5  upon  Petaluma  and  Napa  creeks, 

California,  and  some  miscellaneous  work;  and  is  now  engaged  upon  the  wet  sand  of  Petaluma  and 

Napa  creeks,  California. 

Mr.  W.  A.  Thomjjsojij  topographical  engraver,  has  engraved  the  topography  upon  St.  Simon’s  sound, 
Georgia,  4-g^oirJ  upon  Escambia  and  Santa  Maria  de  Galvaez  bays,  Florida,  corrections  and 

additions  to  the  progress  sketches ;  and  is  now  employed  upon  Drake’s  bay,  California,  xiTo oo*  engraving 
a  system  of  hill  curves  or  contour  lines. 

Mr.  Benner^  miscellaneous  engraver,  has  engraved  the  sand  and  topography  upon  Shoalwater  bay, 
Washington  Territory,  ^  portion  of  the  topography  on  Savannah  river,  Georgia,  jqootJ 

Hudson  river  No.  2,  from  Haverstraw  to  Poughkeepsie,  >  besides  progress  sketches  and  miscellaneous 

work. 

ilfr.  KJahring,  miscellaneous  engraver,  has  engraved  the  topography,  sand,  title,  notes,  and  lettering  on 
Coquille  river,  Oregon,  too¥o»  soundings,  title,  notes,  and  lettering  on  Koos  bay,  Oregon,  yg^o  ^ ;  and  a 
large  amount  of  work  on  progress  sketches,  and  miscellaneous  retouching  and  correcting. 

Mr.  Sipfy  miscellaneous  engraver,  was  transferred  to  the  printing  division  during  the  greater  portion 
of  the  year,  on  account  of  the  great  press  of  work. 

Since  his  retura  to  this  division,  in  June,  he  has  engraved  diagrams  of  magnetic  observations  at  Girard 
College,  Philadelphia;  some  work  on  progress  sketches;  and  the  outlines,  title,  notes,  and  lettering  on 
Mount  Hope  bay,  Rhode  Island,  4-g^o5* 

Mr.  J.  G.  Thompson^  miscellaneous  engraver,  has  engraved  the  topography  upon  St.  Augustine  harbor, 
Florida,  all  the  Uiangulation  and  lettering  upon  the  new  progress  sketch.  Sec.  1,  (upper  sheet,) 

and  miscellaneous  work. 

Mr.  Buckle  has  punched  the  soundings  on  diagram  expansion  of  drawing  paper;  on  a  basso  of  New 
London  harbor,  as  a  specimen ;  and  on  Mount  Hope  bay,  Rhode  Island ;  and  has  executed  some  miscellaneous 
work,  and  has  perfected  himself  in  the  practice  of  punching. 

Mr.  Davis,  apprentice,  has  been  employed  on  miscellaneous  work  and  practice. 


List  of  maps,  preliminary  charts,  and  sketches  engraved  or  engraving  during  the  year  ending  October  31, 

1862,  arranged  in  order  of  sections. 


Name. 


Section  I. 


Scale. 


DescTipticn. 


Remarks. 


Progress  i^ketch  “A/*  upper  sheet,  (new  plate) _ 

Do _ .-“A,"  lower  bheet . . . 

Do . “A”  6m.. . . . 

Coast  (hart,  No.  7,  Muscongns  bay  to  Portland  harbor.  Me 
Coast  chart,  No  8,  Segiiin  ihland  to  Kennebunkport,  Me. 

Coast  chait,  No.  9,  Cape  Neddick  to  Cape  Ann,  Mass. _ 

Coast  chart,  No.  10,  Cape  Ann  to  Plymouth.  Mass . 

Coast  chart.  No  1 1,  Plymouih  to  Hyannis,  Mass _ _ 

Kennebec  and  Sheepscot  rivers.  Me . . . 

Portland  harbor.  Me . . 

Barnstable  harbor.  Mass.  - . . 

Mount  Hope  bay,  B.  I . . 

Salem  harbor,  Mass  ,  (corrections  and  additions) . 


1-400,000 
1-400,000 
1-600,000 
1-80,000 
1-80,  0«  0 
1-80,000 
1-80,000 
1-80,000 
1-40,000 
1-20, 000 
1-20,000 
1-40, 000 
1-25, 000 


Section  II. 


Progress  sketch  New  York  bay  and  Hudson  liver., 

Coast  chait.  No.  21,  New  York  bay  and  harbor  .  , 

Hudson  river,  No.  1,  entrance  to  Haverstraw _ 

Hudson  river.  No.  2,  Haverstraw  to  Poughketpsie 


1-100,000 
1-200,000 
1-80, OOo 
1-60,000 
1  60, 000 


Sketch . . . 

. . do . 

. . do . 

Finished  map  and  chart. 

.....do . - . 

.....do . 

.....do  . 

. do . 

Finished  chart . 

Finished  harbor  chart _ 

. do . - . 

Preliminary  chart . . 

Finished  chart _ 


Engraved. 

Do. 

Do. 

Engraving. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Engraved. 

Do. 


j-  Sketch . .1 

Finished  map  and  chart _ I 

linished  chart . -.| 

_ do . I 


Engraved. 


Engraving. 

Do. 

Do. 
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Li»t  of  mapx,  prelimina' y  charU,  and  tikeichrt,  ifc. — Coiitinticd. 


Name 

!  .  Scale. 

1 

1  Des^:riptiou, 

1 

Remarks. 

sbctIon  hi. 

Progress  sketch  “C**  - 

1-400,000 

Sketch . . . . 

Engraved. 

General  coast  chart.  No.  4,  Cape  May  to  Curiituck _ _ _ .... 

l-400'000 

1  Finished  chart  . . 

Engraving. 

Coast  chart,  No.  31,  Chesapeake  bay,  No.  1,  (corrections  and 

1 

additions) . . . . . 

1-80,000 

I  Finished  map  and  chart  .  . 

Engraved. 

Coast  chart.  No.  32,  Chesapeake  buy.  No  2,  (corrections  and 

1 

additions) . . . . . . . 

1-80,000  1 

Do. 

Coast  chart,  No  33,  Chesapeake  bay.  No.  3,  (corrections  and 

1 

additions) . . . . . . . . 

1-80,000  1 

. do . 

Do. 

Coast  chart.  No.  35,  Chesapeake  bay.  No.  5 . - . 

1-80,000 

Do. 

Coast  chart.  No.  36,  Chesapeake  bay,  No.  6 . 

1-80,000 

Engraving. 

Patuxent  river,  Md.,  (lower  sheet) . . . 

1-60,000 

Finished  chart . . 

Do. 

Potomac  river.  No  3,  Lower  Cedar  Point  to  Indian  Head 

1-60,000 

•Do. 

Section  IV. 

Progress  sketch  “D’*  ..... _ ...... _ ..........  _ _ ... 

1-400,000 

Sketch _ ......... 

Engraved. 

Coast  chart,  No.  37,  from  Cape  Henry  to  Currituck . . 

1-80,000 

Finished  chart  .... _ 

Engraving. 

Sbction  V. 

Pn^ress  sketch  “E** _ 

1-600,000 

Sketch _ 

Engraved. 

Sap^lo  sound,  Ga . . . . . . . 

l-30'000  . 

Finished  chart . . 

1)0. 

St.  Simon’s  sound,  Oa . . . . 

1-40,000 

Do. 

Ossabaw  sound,  Ga _ *. . . . . 

.  1-30,000 

Do. 

Savannah  river,  Ga . . 

1.40,000 

. do . 

Engraving. 

Sbctioh  VI. 

Progress  sketch  “F,”  Florida  peninsula*. . 

1-1,200,000 

Sketch . .  . . 

Engraved. 

Progress  sketch  “F,”  Wi,  Florida  reefs  and  keys . 

1-400, 000 

Do 

General  coast  chart,  No.  X,  Key  Biscayne  to  Marquesas  keys,  Fla. 

1-400, 000 

General  coast  chart . 

Engraving. 

Coast  chart.  No.  70,  Garden  key  to  Lower  Metac  »mbe  key,  Fla.. 

1-80, 000 

Coast  map  and  chart _ _ 

Do. 

Coast  chart.  No.  71,  Newfound  Harbor  key  to  Boca  Grande  key. 

Fla . . 

1-80,000 

. do . 

Do. 

St.  Mary’s  river  and  Fernandiua  harbor,  Fla . . . 

1-20, 000 

Finished  chart . 

Engraved. 

St.  Augustine  harbor,  Fla . 

1-30, 000 

Do. 

Section  VII. 

Progress  sketch  “G”...... _ .......  . . . . 

1-600, 000 

Sketch . 

Engraved. 

Coast  chart,  No.  81,  Cedar  keys  to  Chassahowitzka  river,  Fla.  -- 

1-80,000 

Coast  map  and  chart . 

Engraving. 

Western  part  St.  George’s  sound,  Fla . . . 

1-4(H  000 

Preliminary  chart . 

Engraved. 

Section  VIII. 

Progress  sketch  “H” . . . . 

1-600,000 

Sketch . 

Engraved. 

Coast  chart.  No.  92,  western  part  of  Mississippi  sound,  (additions 

and  corrections)  ........................... _ ......... 

1-80,000 

Coast  map  and  chart . 

Do. 

Coast  chart.  No.  93.  Lakes  Borgne  and  Pontchartrain,  La . 

1-80,000 

. do. . 

Engraving. 

Escambia  and  Santa  Maria  de  Galvaez  bays,  Fla...... _ .... 

1-30, 000 

Preliminary  chart . 

Engraved. 

Section  IX. 

ProgreFs  sketch  “I”... _ .......... . . . . 

1-600, 000 

Sketch .  . 

Engraved. 

Coast  chart,  No.  106,  Galveston  bay  to  Oyster  bay,  Texas  ...... 

1-80, 000 

Coast  map  and  chart . 

Engraving. 

Section  X. 

Progress  sketch  *‘J,”  lower  sheet............... _ _ _ 

1-60*0,000 

Sketch . 

Engraved. 

Progress  sketch  “  J,”  middle  sheet . . . . 

1-  600,  000 

Do. 

Drake’s  bay.  Cal....... . . . 

1-40, 000 

Finished  chart . 

Engraving. 

San  Pablo  bay.  Cal. . . 

1-50,000 

Finished  harbor  chart  .... 

Do. 

Petaluma  and  Napa  creeks.  Cal . 

1-30, 000 

_ do . . . 

Do. 

Tomales  bay.  Cal . . . . . . . . 

1-30,000 

Do. 

Section  XL 

Progress  sketch  “K” . 

1-600,000 

Sketch . 

Engraved. 

Coquille  river,  Oregon . . . . . 

1-10,000 

Do. 

Eoos  bay,  Oregon . . . . . . . 

1-20,000 

Finished  chart . 

Engraving. 

Washington  sound,  W.  T.,  (new  edition) . . . 

1-200, 000 

Preliminary  chart . 

Engraved. 

Miscellaneous. 

Diagram  magnetic  horizontal  intensity  observations _ ........ 

Diagram . . . 

Engraved. 

Diagram  contiaction  and  expansion  of  drawing  paper . 

Do. 

Diagram  eclipse  of  1860  . . . 

Do. 
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List  of  Coast  Survey  Maps,  Preliminary  Charts,  and  Sketches,  Engraved,  geographically 

ARRANGED. 


No. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 
21. 
22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 


1.  Last  oj  maps  and  charts  engraved, 

Richmond’s  island,  Maine. . . *. . 

Newburyport  harbor,  Massachusetts . 

Ipswich  and  Annisquam  harbors,  Massachusetts . . . 

Rockport  harbor . do . 

Gloucester  harbor . do . 

Salem  harbor . do . 

Lynn  harbor . do . 

Boston  harbor,  (new  edition,)  1859 - do . 

Plymouth  harbor . do . . 

W  ellfleet  harbor . do . 

Provincetown  harbor . do . 

Bass  River  harbor . do . 

Nantucket  harbor . do . 

Muskeget  channel,  Massachusetts,  (new  edition) . 

Hyannis  harbor . . do . 

Harbor  of  Edgartown. .  .do . . 

Harbor  of  W ood’s  Hole . .  do . 

Harbor  of  Holmes’s  Hole  and  Tarpaulin  Cove . 

Harbor  of  New  Bedford,  Massachusetts . . . 

General  chart  of  the  coast  from  Gay  Head  to  Cape  Henlopen . 

Fisher’s  Island  sound,  Connecticut . 

Harbor  of  New  London . do . 

Mouth  of  Connecticut  river,  .do . 

Harbor  of  New  Haven . do . (new  edition,)  1852 . 

Harbors  of  Black  Rock  and  Bridgeport,  Connecticut,  (new  edition,)  1852 . s 

Harbors  of  Sheffield  and  Caukin’s  islands,  (new  edition,)  1852 . 

Huntington  bay.  New  York . 

Oyster  bay  or  Syosset  harbor.  New  York . 

Harbors  of  Captain’s  island,  east  and  west,  Connecticut . -  . 

Hempstead  harbor.  Long  Island,  New  York . 

Hart  and  City  island,  and  Sachem’s  Head  harbor,  New  York .  1-20,  000 


Hell  Gate . 

Coast  chart  No.  15,  Long  Island  sound — east. 


.do. 


Do. 

Do. 

Do. 

Do. 


.  No.  16 . do . do . middle . 

.No.  17...  .do . do . west . 

.No.  IS . do . dp . south  coast,  west . . 

.No.  19 . do . do . do . middle 


Do . No.  20 . do . do . do _ _ _  east . 


1-20,  000 
1-20,  000 
1-20,  000 
1-20,  000 
1-20,  000 
1-25,  000 
1-20,  000 
1-40,  000 
1-20,  000 
1-50,  000 
1-50,  000 
1-40,  000 
1-20,  000 
1-60,  000 
1-30,  000 
1-20,  000 
1-20,  000 
1-20,  000 
1-40,  000 
1-40,  000 
1-40,  000 
1-20,  000 
1-20,  000 
1-30,  000 
1-20,  000 
1-20,  000 
1-30,  000 
1-30,  000 
1-20,  000 
1-20,  000 
&  1-10,  000 
1-5,  000 
1-80,  000 
1-80, 000 
1-80,  000 
1-30,  000 
1-80, 000 
1-80,  000 


39. 

New  York  bay  and  harbor. 

and  the  environs 

of  New  York, 

,  No.  1 . 

.  1-30, 000 

40. 

Do . 

. do . . . 

. do ... . 

. do  . . . 

.No.  2 . 

.  1-30, 000 

41. 

Do . 

. do . . . 

. do ... . 

. do  . . . 

.No.  3 . 

.  1-30, 000 

42. 

Do . 

. do . . . 

. do . . . . 

. do  . . . 

.No.  4 . 

.  1-30, 000 

43. 

Do . 

. do. . . 

. do ... . 

. do  . . . 

.No.  5 . 

.  1-30, 000 

44. 

Do . 

. do . . . 

...  .as...  do  .... 

. do  . . . 

.No.  6 . 

.  1-30, 000 

45. 

Do . 

. do... 

......... do .... 

.  1-80,000 

46. 

47. 

48. 

49. 


Little  Egg  harbor,  New  Jersey . 

Coast  chart  No.  25,  Delaware  bay  and  river,  sheet  No.  1,  Delaware . 

Coast  chart  No.  26,  Delaware  bay  and  river,  sheet  No.  2,  Delaware,  New  Jersey,  and 

Pennsylvania . 

Coast  chart  No.  27,  Delaware  bay  and  river,  sheet  No.  3 . 


1-30,  000 
1-80,  000 

1-80,  000 
1-80,  000 
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No.  50.  Coast  chart  No.  31,  Chesapeake  bay  No.  1,  (upper  series) . 

51.  Do . No.  32 . do . No.  2 . do . 

52.  Do . No.  33^ . do . No  3 . do . 

53.  Do . No.  35 . do . No.  5,  (lower  scries) . 

54.  Patapsco  river,  Maryland . 

55.  Harbor  of  Annapolis  and  Severn  river,  Maryland . 

56.  Mouth  of  Chester  river . do . 

57.  St.  Mary’s  river.  Cornfield  harbor  and  Point  Lookout,  Maryland . 

58.  Rappahannock  river,  sheet  No.  1,  from  Fredericksburg  to  Moss  Neck,  Virginia 

59.  Do . sheet  No.  2,  from  Moss  Neck  to  Port  Royal . do. . . 

60.  Do . sheet  No.  6,  from  entrance  to  Deep  creek . do 

61.  YWk  river,  from  entrance  to  King’s  creek . do _ 

62.  Do. . .  .from  King’s  creek  to  West  Point . do. . . 

63.  Pasquotank  river.  North  Carolina . 

64.  Coasf  chart  No.  40,  Albemarle  sound,  North  Carolina,  west . 

65.  Do . No.  41.. . do . do . east . 

66.  Beaufort  harbor . do . 

67.  Cape  Fear  river,  from  entrance  to  Federal  Point,  North  Carolina . 

68.  Do - do . . .  from  F ederal  Point  to  Wilmington _ do . 

69.  Charleston  harbor.  South  Carolina,  (new  edition,)  1858 . 

70.  North  Edisto  river - do . (new  edition) . 

71.  Ossabaw  sound,  Georgia . 

72.  Sapelo  sound - do . 

73.  St.  Simon’s  sound,  Brunswick  harbor,  and  Turtle  river,  Georgia . 

74.  St.  Mary’s  river  and  Femandina  harbor,  Florida . 

75.  St.  John’s  river,  from  entrance  to  Brown’s  creek,  Florida . 


76.  St.  Augustine  harbor . . do 

77.  Key  West  harbor  and  approaches . do 


78.  Coast  chart  No.  68,  Florida  reefs.  Key  Biscayne  to  Carysfort  reef,  Florida 

79.  Entrance  to  Pensacola  bay . 

80.  Entrance  to  Mobile  bay,  Alabama . 

81.  Coast  chart  No.  90,  Mobile  bay,  Alabama . 


82.  Do . No.  91,  eastern  part  of  Mississippi  sound,  Bonsecour’s  bay  to  Round  island 

83.  Do*. - No.  92,  western  part  of  Mississippi  sound.  Round  island  to  Grand  island. . 


84.  Cat  and  Ship  Island  harbors,  Mississippi . 

85.  Entrance  to  Galveston  bay,  Texas,  (new  edition,)  1856 

86.  San  Diego  bay,  California . 

87.  Entrance  to  San  Francisco  bay,  California . 

88.  Mare  Island  straits . do . 


1-80,  000 
1-80,  000 
1-80,  000 
1-80, 000 
1-60,  000 
1-60,  000 
1-40,  000 
1-60,  000 
1-60,  000 
1-60,  000 
1-GO,  000 
1-60,  000 
1-60,  000 
1-60,  000 
1-80,  000 
1-80,  000 
1-20,  000 
1-30,  000 
1-30,  000 
1-30,  000 
1-50,  000 
1-30,  000 
1-30,  000 
1-40,  000 
1-20,  000 
1-25,  000 
1-30,  000 
1-50,  000 
1-80,  000 
1-30,  000 
1-40,  000 
1-80,  000 
1-80,  000 
1-80,  000 
1-40,  000 
1-40,  000 
1-40, 000 
1-50,  000 
1-  30,  000 


2.  List  of  'preliminary  charts  and  sketches  engraved. 

No.  1.  Alden’s  rock,  Maine . 

2.  Edgemoggin  reach,  Maine  . 

3.  Kennebec  river . do .  . 

4.  Portland  harbor . do .  . 

5.  Do . (commisioner’s  line,)  Maine . 

6.  York  river  harbor . do . 

7.  Portsmouth  harbor.  New  Hampshire . 

8.  Stellwagen’s  bank,  (second  edition,)  Massachusetts . 

9.  Boston  bay . do . . . . 

10.  Current  chart,  Boston  bay . .  do . 

11.  Minot’s  Ledge . do . 

12.  Sea-coast  United  States  No.  4,  south  part  of  Massachusetts . 

13.  Barnstable  harbor,  Massachusetts . 


1-1000 
1-20,  000 
1-30,  000 
1-20,  000 
1-10,  000 
1-20,  000 
1-20,  000 
1-400,  000 
1-175,  000 
1-100,  000 
1-10,  000 
1-200,  000 
1-20,  000 
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No.  14.  Nantucket  shoals  Massachusetts,  (new  edition) .  1-200,000 

15.  Tidal  currents,  Nantucket  shoals,  Massachusetts .  1-300,  000 

16.  Sow  and  Pigs  reef . do .  1-240,  000  &  1-20,  000 

17.  Mount  Hope  bay,  Rhode  Island . ; .  1-40,  000 

IS.  Tidal  cuiTents,  Long  Island,  New  York. . .  1-800,  000 

19.  Coast  chart  No.  21,  New  York  bay  and  harbor.  New  York .  1-80,  000 

20.  Pot  rock  and  Way’s  reef. . . . do . 

21.  Hudson  river  No.  1,  from  entrance  to  Haverstmw.  .do .  1-60,  000 

22.  Do. . .  .No.  2,  from  Haverstraw  to  Poughkeepsie,  New  York .  1-60,  000 

23.  Buttermilk  channel  . . . do .  1-5,  000 

24.  Beacon  ranges . do .  1-40,000 

25.  Romer  shoals  and  Flynn’s  Knoll  . do .  1-40,000 

26.  Changes  in  Sandy  Hook,  New  Jersey .  1-10,000  &  1-40,000 

27.  Sea-coast,  Delaware,  Maryland,  and  part  of  Virginia .  1-200,000 

28.  Delaware  and  Chesapeake  bays .  1-400,  000 

29.  Patuxent  river,  Maryland,  (upper  sheet) .  1-30,  000 

30.  Do . do  . (lower  sheet) .  1-60,000 

31.  Chincoteague  inlet,  Virginia .  1-40,000 

32.  Sea-coast  of  Virginia  and  entrance  to  Chesapeake  bay .  1-200,  000 

33.  James  river,  (upper  sheet,)  Virginia .  1-40,000 

34.  Rappahannock  river.  No.  3 ....  do .  1-20,  000 

35.  Do . No.  4  ... do .  1-20,000 

36.  Do .  No.  5 _ do .  1-60,000 

37.  Wachapreague,  Machipongo,  and  Metompkin  inlets,  Virginia .  1-40,  000 

38.  Ship  and  Sand  Shoal  inlets .  1-40,  000 

39.  Entrance  to  Chesapeake  bay . .  1-100,  000 

40.  Cape  Charles  and  vicinity  . ^ .  1-80,000 

41.  Chen-ystone  inlet .  1-40,000 

42.  Pungoteague  inlet .  1-40,  000 

43.  Fishing  or  Donoho’s  battery,  Maryland .  1-80,000 

44.  Albemarle  sound.  North  Carolina .  .  1-200,  000 

45.  North  Landing  river,  Virginia  and  North  Carolina .  1-40,000 

46.  Diagrams  showing  the  effect  of  the  wind  in  elevating  and  depressing  the  water  in 

Albemarle  sound . : . . 


47.  Hatteras  shoals.  North  Carolina . . . . 

48.  Cape  Hatteras . do . 

49.  Hatteras  inlet . .  do. . (fourth  edition) . 

50.  Ocracoke  inlet . do . 

51.  Sea-coast  of  North  Carolina,  from  Cape  Hatteras  to  Ocracoke 

62.  Wimble  shoals.  North  Carolina . 

53.  Beaufort  harbor . do . . 

54.  New  river  and  bar _ do . . 

55.  Frying  Pan  shoals ....  do . 

56.  Cape  Fear  river  and  New  inlet.  North  Carolina . 

57.  Gulf  Stream  explorations,  1853 . 

58.  Diagi-ams,  Gulf  Stream  explorations,  1853 . 

59.  Gulf  Stream  explorations,  1854 . 

60.  Diagrams,  Gulf  Stream  explorations,  1854 . 

61.  Gulf  Stream  explorations,  1855 .  . 

62.  Diagrams,  Gulf  Stream  explorations,  1859 . 

63.  Do . do .  do . 1860 . 


1-120,  000 
1-20,  000 
1-20,  000 
1-40,  000 
1-200,  000 
1-80,  000 
1-20,  000 
1-15,  000 
1-120,  000 
1-40,  000 
1-5,  000,  000 

1-5,  000,  000 

1-5,  000,  000 


64.  Gulf  Stream  chart,  from  1845  to  1860 . ; . 

65.  Cape  Roman  shoals.  South  Carolina .  1-100,  000 

66.  Sea-coast  of  the  United  States,  No.  14,  South  Carolina .  1-200,  000 
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No.  67.  Winyah  bay  and  Cape  Roman  shoals,  South  Carolina . 

68.  Do _ and  Georgetown  harbor . do . .  . . 

69.  BulPs  bay . do . 

70.  Comparative  chart,  Maffitt’s  channel.  South  Carolina,  (new  edition) . 

71.  Maffitt’s  channel,  sections.  South  Carolina . 

72.  Romerly  marshes  . do . ! . 

73.  Savannah  river  entrance,  Georgia . . 

74.  Savannah  city,  front  and  back  rivers,  Georgia . 

75.  Savannah  river . . do . 

76.  Doboy  bar  and  inlet . do . 

77.  St.  Simon’s  sound  and  Brunswick  harbor .  .  do . 

78.  St.  Andrew’s  shoal . do . 

79.  St.  Mary’s  bar  and  Femandina  harbor,  Florida,  comparative  chart . 

80.  Mosquito  inlet . do . 

81.  Cape  Canaveral . do . 

82.  Florida  reefs . do . 

83.  Turtle  harbor . do . . . . 

84.  Beacons  on  Florida  reefs . do . 

85.  Coffin’s  Patches  . do . 

86.  Key  Biscayne,  Cape  sable  and  bases . do .  1-60,  000  & 

87.  Legaro  anchorage . do . 

88.  Key  West  harbor,  (second  edition) . do . 

89-94.  Do  ....  tidal  diagrams . do . 

95.  Rebecca  shoals . do . 

96.  Reconnaissance  of  vicinity  of  Cedar  keys . .  do . . 

97.  Channel  No.  4,  Cedar  keys . do . 

98.  Cedar  keys  and  approaches,  (new  edition) . .  do . . . 

99.  Ocilla  river . do . . 

100.  St.  Mark’s  bar  and  channel . do . 

101.  Middle  or  main  and  western  entrances,  St.  George’s  sound,  Florida . 

102.  Eastern  part  of  St.  George’s  sound . do . . . 

103.  Western.  .  .do . do. .  . . . do . 

104.  St.  Andrew’s  bay . do . 

1 05.  Escambia  and  Santa  Maria  de  Galvaez  bays . .' . do  . 

106.  Sea-coast  of  part  of  Alabama  and  Mississippi . 

107.  Mobile  bay,  (second  edition,)  Alabama . 

108.  Horn  Island  pass  and  Grand  bay,  Mississippi . 

1 09.  Do . (new  edition) . do . 

110.  Pascagoula  river . do . 

111.  Biloxi  bay . do . : _ 

112-121.  Cat  island  tidal  diagrams . do . 

122.  Pass  Christian . do . 

123.  Delta  of  the  Mississippi,  Louisiana . . . 

124.  Passe  a  I’Outre . do . 

125.  Gulf  of  Mexico,  with  prodles  of  deep-sea  soundings,  (new  edition) .  1- 

126.  Barataria  bay  entrance,  Louisiana . 

127.  Pass  Fourchon . do . 

128.  Timballier  bay  entrance - do . 

129.  Isle  Demi5re  or  Ship  Island  shoals,  Louisiana . 

130.  Atchafalaya  bay . . . do . 

131.  Entrance  to  Vermilion  bay  and  Calcasieu  river,  Louisiana .  1-30,  000  ^ 

132.  Sabine  Pass,  Texas . 

133.  Sea-coast  of  Texas,  from  Galveston,  south . 

134.  Sea-coast  of  United  States,  No.  31,  part  of  Texas . 
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1-100,  000 
1-40,  000 
1-40,  000 
1-5,  000 

1-10,  000 
1-30,  000 
1-20,  000 
1-40,  000 
1-40,  000 
1-40,  000 
1-60,  000 
1-20,  000 
1-40,  000 
1-60,  000 
1-200,  000 
1-40,  000 

1-20,  000 
1-400,  000 
1-20,  000 
1-100,  000 

1-600,  000 
1-300,  000 
1-30,  000 
1-50,  000 
1-20,  000 
1-40,  000 
1-80,  000 
1-40,  000 
1-40,  000 
1-40,  000 
1-30,  000 
1-200,  000 
1-200,  000 
1-300,  000 
1-40,  000 
1-20,  000 
1-40,  000 

1-40,  000 
1-60,  000 
1-20,  000 
-2,  400,  000 
1-30,  000 
1-10,  000 
1-20,  000 
1-80,  000 
1-50,  000 
c  1-40,  000 
1-40,  000 
1-200, 000 
1-200, 000 
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No.  135. 

136. 

137. 

138. 

139. 

140-141. 

142. 

143. 

144. 

145. 

146. 

147. 

148. 

149. 

150. 

151. 

152. 

153. 

154. 

155. 

156. 

157. 

158. 

159. 

160. 
161. 
162. 

163. 

164. 

165. 

166. 

167. 

168. 

169. 

170. 

171. 

172. 

173. 

174. 

175. 

176. 

177. 

178. 

179. 

180. 
181. 


San  Luis  Pass,  Texas . . .  1-20,  000 

Aransas^Pass,  (second  edition,)  Texas . .  1-30,  000 

Entrance  to  Brazos  river . do .  1-10,  000 

Do to  Rio  Grande  river - do .  1-20,  000 

Diagrams  of  heights  and  luni-tidal  intervals  of  diurnal  and  semi-diurnal  tides  in  the 

Gulf  of  Mexico . 

Co-tidal  lines,  Gulf  of  Mexico,  (2  plates) . 

Type  curves . do . 

Wind  curves.  Cat  island  . 

Alden’s  reconnaissance,  western  coast,  lower  sheet,  San  Francisco  to  San  Diego,  (new 

edition,)  California .  1-1,200,000 

Cortez  bank .  1-100,  000  &  1-1,  200,  COO 

San  Diego  entrance,  (new  edition,)  California .  1-150,  000  &  1-25,  000 

Geological  map  of  San  Diego . do .  1-1,  608,  000 

Catalina  harbor . do .  1-15,000 

San  Pedro  anchorage  and  vicinity  of  Santa  Barbara,  California .  1-20,  000  &  1-40,  000 

Anacapa  island,  (sketch,) . do . 

Do . and  east  end  of  Santa  Cruz  island . do .  1-30,  000 

Prisoner's  harbor,  Cuyler’s  harbor,  and  north  anchorage,  San  Clemente  island,  Cal¬ 
ifornia . .  1-20,000 

Santa  Barbara,  California .  1-20,  000 

Eastern  entrance  to  Santa  Barbara  channel,  California .  1-80,  000 

San  Simeon,  Santa  Cruz,  San  Luis  Obispo,  and  Coxo  harbors,  California  1-20,  000  &  1-49,  000 

Point  Conception . do .  1-40,  000 

Point  Pinos . do .  1-20,000 

Monterey  harbor . do .  1-40,000 

Monterey  bay . do .  1-60,000 

Geological  map  of  Monterey . do .  1-150,  OCO 

Santa  Cruz  and  Afio  Nuevo  harbors . do  1-1,  200,  000  &  1-40,  000 

San  Pedro  harbor . do .  1-20,000 

Entrance  to  San  Francisco  bay . do .  1-400,  000 

San  Francisco  city,  (new  edition) . do .  1-10,  000 

Geological  map  of  San  Francisco. . . do .  1-150,  000' 

South  Farralloue  island . do . 

Tidal  diagrams,  Rincon  Point . do . 

Pulgas  base . do .  1-400,000 

San  Antonio  creek . do .  1-20,  000 

Petaluma  and  Napa  creeks . do .  1-30,000 

Alden^s  reconnaissance,  western  coast,  middle  sheet,  San  Francisco  to  Umpqua  river, 

California  and  Oregon .  1-1,  200,  000 

McArthur’s  reconnaissance,  western  coast,  from  Monterey  to  mouth  of  Columbia  river, 

sheet  No.  1,  (third  edition) . 

McArthur’s  reconnaissance,  western  coast,  frhm  Monterey  to  mouth  of  Columbia 

river,  sheet  No.  2,  (third  edition) . 

McArthur’s  reconnaissance,  western  coast,  from  Monterey  to  mouth  of  Columbia 

river,  sheet  No.  3,  (third  edition) . 

Alden’s  reconnaissance,  western  coast,  northern  sheet .  1-1,  200,  000 


Point  Reyes  and  Drake’s  bay,  California 

Drake’s  bay . do _ 

Geological  map  of  Point  Reyes. .  do _ 

Tomales  bay . do ... . 

Humboldt  bay,  (new  edition). . .  .do. . . . 
Trinidad  bay . do . 


1-40,  000 
1-40, 000 

1-30,  000 
1-30,  000 
1-20,  000 
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No.  182.  Shelter  Cove,  Mendocino  City,  Crescent  City  harbors,  and  Port  OiTord,  or  Ewing 

harbor,  California  and  Oregon .  1-20,  000 

183.  Crescent  City  harbor,  California . ' _  1-20,  000 

184.  Coquille  river,  Oregon .  1-10,000 

185.  Koos  bay . do .  1-20,000 

186.  Umpqua  river.. do .  *1-20,000 

187.  Mouth  of  Columbia  river,  Oregon,  (second  edition) .  1-40,  000 

188.  Do . do . do .  1-200,000 

189.  Entrance  to  Columbia  river. do .  1-40,000 

190.  Tidal  diagrams,  Rincon  Point,  San  Diego  and  Astoria,  California  and  Oregon . 

191.  Cape  Disappointment,  Washington  Territory .  1-20,000 

192.  Shoalwater  bay,  Washington  Temtory . .  1-  80,000 

193.  Alden’s  reconnaissance,  western  coast,  from  Gray’s  harbor  to  Admiralty  inlet,  Wash¬ 

ington  Territory .  1-600,  000 

194.  Grenville  harbor,  Washington  Territory . . .  1-20,000 

195.  Cape  Flattery  and  Ne6-ah  harbor,  Washington  Territory .  1-40,  000 

196.  False  Dungeness . do .  1-30,000 

197.  New  Dungeness . do . .  1-40,000 

198.  Washington  sound,  (new  edition) . do .  1-200,000  &  1-600,000 

199.  Port  Townshend . do . do .  1-40,000 

200.  Duwamish  bay  and  Seattle  harbor . do .  1-40,  000 

201.  Smith’s  or  Blunt’s  island . do . : .  1-20,000 

202.  Port  Ludlow . do .  1-20,000 

203.  Port  Gamble . do .  1-20,000 

204.  Olympia  harbor . do . . . 1-20,000 

205.  Steilacoom  harbor . do . 1-30,000 

206.  Bellingham  bay . do .  1-40,000 

207.  Blakely  harbor . do .  1-10,000 

208.  Semi-ah-moo  bay . do . 1-30,000 

209.  Base  apparatus . 

210.  Co'tidal  lines,  Atlantic  coast .  1-10,000,000 

211.  Do _ Pacific  coast .  1-10,000,000 

212.  Self-registering  tide-gauge  . 

213.  Craven’s  current  indicator . . . 


214.  Craven’s  specimen  box  for  deep-sea  soundings . 

215.  Mitchell’s  sea-coast  tide-gauge . 

216.  Figures  to  illustrate  Appendix  No.  33,  1854 . 

217.  Diagrams  of  secular  variation  of  magnetic  dip,  Atlantic  coast*. . 

218.  Diagrams  of  secular  variation  in  magnetic  declination,  1855 . 

219.  Lines  of  equal  magnetic  declination .  1-1,  500,  000 

220.  Boutelle’s  scaffold  for  stations,  and  Farley’s  signals . 

221.  Boutelle’s  apparatus  for  measuring  preliminary  bases . 

1:22.  Diagrams  to  illustrate  earthquake  waves  at  San  Diego  and  San  Francisco . 

223.  Diagrams  of  secular  variation  in  magnetic  declination,  1856 . 

224.  Sands’s  gas-pipe  tripod . 

225.  Sands’s  specimen  box  for  deep-sea  soundings  and  revolving  heliotropes . 

226.  Map  of  magnetic  declination . 

227.  Map  of  magnetic  dip  and  intensity . 

228.  Apparatus  for  measuring  minor  bases . 

229.  Polyconic  development  of  sphere . 

230.  Diagrams  illustrating  telegraphic  methods  for  difference  of  longitude . 

231.  Diagrams  showing  injury  to  boiler  of  steamer  Hetzel . 

232.  Project  limits  for  charts  To^ooo . 

233.  Diagrams  of  winds  of  the  western  coast . 
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No.  234. 

235. 

236. 

237. 

238. 

239. 

240. 

241. 

242. 

243. 

244. 

245. 
256. 

247. 

248. 

249. 

250. 
261. 
252. 

253-275. 


Diagrams  illustrating  loss  of  magnetism . 

Apparatus  for  measuring  preliminaiy  base  lines . 

TrCnchard’s  tide-gauge . 

MitchelTs  tide-gauge . 

Diagrams  illustrating  the  descent  of  sounding  weight  and  line  in  deep-sea  soundings . . 

Project  limits  for  finished  maps  Atlantic  and  Gulf  coasts . 

Three  sketches  illustrating  the  Superintendent’s  paper  on  currents  near  Sandy  Hook . 
Diagrams  of  magnetic  and  meteorological  observations  at  Girard  College,  Philadel¬ 
phia,  in  1840,  ’41,  ’42,  ’43,  ’44,  and  ’45 . 

Diagrams  of  observations  for  temperature,  wind,  and  atmospheric  pressure,  made  by 

Dr.  E.  K.  Kane,  U.  S.  N.,  at  Van  Rensselaer  harbor  in  1853  and  1855 . 

Lines  of  equal  magnetic  variation  for  1858 . . . 

Trowbridge’s  improved  deep-sea  sounding  apparatus . . . 

Mitchell’s  sub-current  apparatus  and  fomiof  pile  for  sea  structure . 

Sketch  showing  the  progress  of  the  Coast  Survey  to  1862 . 

Plan  of  magnetic  observatory  at  Key  West . . 

Diagrams  showing  results  of  magnetic  observations  at  Key  West . 

Mitchell’s  specimen  cup  and^Gillis’s  dividers . 

Diagram  illustrating  phenomena  of  the  solar  eclipse  of  July,  1860 . 

Diagram  illustrating  the  results  of  experiments  on  the  expansion  of  drawing  paper. . 
Diagrams  of  magnetic  and  meteorological  observations  at  Girard  College,  Phila- 

phia,  1862 . 

Progress  sketches . 


Report  of  Mr,  George  MatliioU  in  charge  of  the  Electrotype  and  Photographic  Division, 

Coast  Survey  Office,  Washington,  October. 1862. 

I  respectfully  present  the  following  report  of  the  operations  of  the  Electrotype  and  Photographic  Division 
since  October  1,  1861. 

By  the  electrotype  process  we  have  made  forty-three  plates.  Of  this  number  twenty-seven  were  “altos,” 
or  moulds,  and  sixteen  were  “  bassos,”  or  duplicates  of  engraved  plates. 

The  electrotype  work  in  this  office  is  now  conducted  with  so  much  facility,  certainty,  and  regularity,  by 
means  of  the  improved  apparatus  which  has  been  introduced  from  time  to  time,  keeping  pace  with  the 
progress  of  physical  science,  that  there  now  remains  but  little  experimental  interest  in  the  work.  Improve¬ 
ment  in  the  process  has  ceased  to  he  jnade,  from  the  perfection  attained ;  but  experiment  has,  nevertheless, 
continued.  The  great  improvement  in  the  carbon  plates  employed  for  telegraphic  batteries  has  induced  me 
to  test  the  practicability  of  employing  these  plates  for  the  negative  plates  of  our  galvanic  batteries.  The 
experiment  has  shown  that  the  substitution  would  be  practicable,  though  not  advantageous.  I  find  a  carbon 
plate  possesses  about  one-half  the  energy  of  a  silver  plate  of  the  same  extent  of  surface,  but  that  it  has  several 
“  working”  advantages  over  the  latter.  The  first  of  these  is  in  the  exemption  of  the  carbon  from  that  liability 
of  the  silver  to  get  amalgamated  by  the  mercury  on  the  zinc  plates,  which  is  not  only  a  cause  of  great  expense 
and  annoyance,  but  completely  prostrates  the  electrical  action  of  the  plate.  The  carbon  appears  also  to  be 
free  from  the  deposits  of  copper  and  other  base  metals  incidentally  present  in  the  batteries,  which  sometimes 
coat  the  silver  plates  and  decrease  their  action.  This  last  peculiar  advantage  of  the  carbon  is  probably  owing 
to  the  porosity  of  the  plate,  by  which  the  deposited  metal  is  dissipated  over  a  very  large  surface,  and  its  action 
thus  destroyed.  But  that  the  deposition  really  takes  place,  though  rendered  inactive  by  its  great  distribution, 
is  shown  by  the  fact  that,  with  a  strong  metallic  solution  and  long-continued  action,  the  deposited  metal  at 
length  appears  on  the  surface.  In  this  way  I  completely  silver-plated  a  carbon  plate ;  the  silver  was, 
however,  all  dissolved  off  again  in  the  course  of  a  couple  of  days  by  the  action  of  the  cyanogen  retained  in 
the  pores  of  the  plate.  I  also  find  that  the  carbon  plates,  as  well  as  the  silver  plates,  can  have  their  action 
advantageously  increased  by  platinizing. 
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During  the  year  occasion  has  been  taken  to  renew  entirely  the  platinized  silver  as  well  as  the  zinc 
plates  of  the  batteries,  and  to  put  the  electrotype  apparatus  in  complete  order ;  it  is  now  more  effective  than 
it  has  been  at  any  former  time. 

The  photographic  reduction  of  the  plane-table  sheets  of  the  survey  has  continued  in  successful  operation, 
and  maintains  that  high  importance  and  utility  which  I  announced  for  it  in  my  last  annual  report.  The 
number  of  sheets  reduced  has  indeed  fallen  off,  from  the  effect  of  the  current  war  on  the  operations  of  the 
survey,  but  this  falling  off  in  our  own  appropriate  work  has  been  more  than  made  up  by  photographs  for  our 
army.  That  facility  which  photography  presents  for  rapidly  copying  has  caused  this  division  to  be  busy  in 
multiplying  important  plans,  maps,  and  reconnaissances  connected  with  the  operations  of  our  armies  in  the 
field.  During  the  year  we  have  photographed  forty -four  separate  military  maps,  and  furnished  five  hundred 
and  sixty-two  copies  of  the  same.  Of  the  value  of  these  maps,  and  their  aid  in  the  prosecution  of  the  war, 
my  position  or  information  docs  not  enable  me  to  judge.  I  do  know,  however,  that  if  these  photographs  were 
of  aid  to  our  commaYiding  generals,  the  country  is  indebted  for  that  aid  particularly  to  the  survey ;  for  it  is 
only  by  the  perfection  of  the  photographic  apparatus  and  methods  of  this  office  that  those  large  and  detailed 
military  maps  could  have  been  photographed  as  required. 

The  photographic  art  has  lately  been  enriched  by  the  production  of  a  new  form  of  lens  by  our 
countryman,  Mr.  C.  C.  Harrison,  the  well-known  working  optician  of  New  York.  I  have  been  so  fortunate 
as  to  procure  from  Mr.  Harrison  the  very  first  lens  of  this  manufacture,  but  the  few  weeks  that  I  have  had 
it  in  hand  have  not  sufficed  for  me  to  test  all  its  qualities  as  I  could  wish  for  a  definite  statement  to  accompany 
this  report.  Its  superiority,  however,  over  all  other  forms  of  lenses  I  find  to  be  conspicuous,  and  immediately 
strikes  the  observer.  Its  angle  of  vision  is  surprisingly  great,  with  a  very  flat  field ;  it  also  bears  more  light 
and  has  a  better  defining  power  than  other  lenses.  With  this  improved  lens  I  expect  to  greatly  increase  the 
utility  of  our  photographic  operations,  by  being  able  to  make  single  photogi^aphs  of  thirty  inches  square,  if 
not  greater. 

During  the  year  I  have  paid  much  attention  to  the  new  art  called  photo-lithography.  The  result  of  all 
my  observations  has  been  to  confirm  me  in  the  opinion  which  I  formerly  expressed,  that  this  process,  as  at 
present  known,  is  too  coarse  and  mechanical  in  its  nature  and  uncertain  in  practice  to  be  of  practical  service 
in  copying  maps  or  drawings  possessing  any  fineness  of  outline  or  delicacy  of  finish.  The  new  lens  of  which 
I  have  spoken  above  will,  however,  enable  us  to  obtain  such  negatives  as  will  do  away  with  much  of  the 
uncertainty  which  attends  the  process.  I  will,  therefore,  again  endeavor  to  apply  photo-lithography  to  the 
coarser  maps  and  drawings  of  the  survey. 

During  the  year  I  have  been  assisted  by  Mr.  D.  Hinkle,  with  his  usual  industry  and  fidelity. 

Tables  of  the  electrotypes  and  photographs  produced  during  the  year  are  appended : 


LtiU  of  plates  electrotyped  in 

Name  of  chart.  No.  made. 

Coast  chart  No.  14,  from  entrance  to  Buzzard's  bay  to  Block  island .  1 

Coast  chart  No.  13,  from  Muskeget  channel  to  Buzzard's  bay .  1 

Coast  chart  No.  12^from  Monomoy  to  Hyannis .  1 

Coast  chart  No.  40,  Albemarle  sound . I 

Shoal  water  bay . 1 

Chesapeake  bay.  No.  1 .  1 

Chesapeake  bay.  No.  2 . .  —  1 

Chesapeake  bay.  No.  3 . -  -  1 

Coast  chart  No.  106,  Galveston  bay  to  Oyster  bay . .  1 

Salem  harbor .  1 

St.  George’s  sound .  1 

General  coast  chart  No.  Ill,  Gay  Head  to  Cape  Henlopen .  1 

Lake  Huron .  1 

Barnstable  harbor .  1 

New  York  bay  and  harbor .  A 

Escambia  and  Santa  Maria  de  Galvaez  bays .  1 

Coast  chart  No.  68,  Florida  reefs .  ^ 

Ossabaw  sound .  A 
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Name  of  chart.  No.  made. 

Entrance  to  the  Eio  Grande . . . .  J 

Bull’s  bay .  I 

Drake’s  bay .  I 

Preliminary  sea-coast  chart  No.  31,  Texas .  1 

Doboy  bar  and  inlet .  1 

Winyab  bay  and  Cape  Homan  shoals .  1 

Coast  chart  No.  40,  Albemarle  sound .  I 

Mississippi  sound,  middle  part .  1 

List  of  plates  clectrotyped  in  *‘Basso,** 

Coast  chart  No.  40,  Albemarle  sound .  1 

Preliminary  sea-coast  chart  No.  31,  Texas .  1 

Mississippi  sound,  middle  part .  1 

Coast  chart  No.  68,  Florida  reefs .  1 

Coast  chart  No.  41,  Albemarle  sound .  1 

New  London  harbor .  1 

Chesapeake  bay,  No.  1 .  1 

Chesapeake  bay.  No.  2 .  1 

Chesapeake  hay.  No.  3 .  1 

York  river  entrance .  1 

Salem  harbor . . .  1 

St.  George’s  sound .  1 

General  coast  chart  No.  Ill,  from  Gay  Head  to  Cape  Henlopen .  1 

Barnstable  harbor .  1 

Lake  Huron .  1 

New  York  bay  and  harbor .  1 


Table  of  photographs. 


Prototypes. 

Scale. 

POSITIVES. 

No. 

Scale. 

Map  of  the  District  of  Columbia,  by  A. 
Boschke  .......................... 

4  inches  to  1  mil#* 

Map  of  the  District  of  Columbia,  by  A. 
lk)scbke _ ...... _ 

.... do .......... 

A  tracing  from  a  map  of  Loudon  county, 
Virginia _ ... _ ...... 

A  tracisig  from  a  map  of  Jefferson  county, 
Virginia _ _ _ 

A  tracing  from  a  map  of  Berkeley  county, 
Virginia . . . . . 

Map  of  the  physical  geography  of  Virginia 
A  tracing  from  topographical  sheet 

i  _ 

A  tracing  from  topographical  sheet 

No.  — ,  (Napa  creek) . 

A  tracing  from  topographical  sheet  No. 

381,  (Patuxent  river) . . . 

A  tracing  from  topographical  sheet  No. 

388,  (Patuxent  river) . . 

Map  of  the  approaches  to  Washington 

on  the  norChvvcst.  .... _ _ _ 

Map  of  tlie  south  side  of  the  Potomac 
river,  above  Washington. . . 


1-10,000 

1-20,000 

1-20,000 

1-16,000 

1-15,000 


1-60,  000 
1-60,000 


1  1-60,000 


NEGATIVES. 

PRINTS. 

No. 

Scale. 

.0. 

Scale. 

• 

1 

1-30, COO 

19 

1-30, 000 

1 

1-40,000 

1 

1-40, 000 

1 

i  inch  to  1  mile.. 

25 

}  inch  to  1  mile. 

1 

- do . 

25 

•  *  « • do*  m  m  m  m  m  •  mm 

1 

....do.......... 

25 

_ do . 

1 

G 

1 

1 

1-60,000 

* 

1-60,000 

■ 

1-60,000 

1 

,  1 

1-60,000 

1 

1-60,000  ! 

1 

1-60,000 

1 

1-60, 000 

1  ' 

1-60, 000 

1  1 

1  ^  ' 

1-30, 000 

29 

1-30,000 

1 

1  1  ^ 

1-30,000 

29  ' 

1-30,000 
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Table  of  photographs — Continued. 


Prototypes. 

i 

1 

Scale. 

1 

POSITIVES. 

1 

1  j 

NEGATIVES. 

1  PRINTS. 

No.  Scale.  |  No. 

'  1 

Scale. 

No.  1  Scale. 

Map  of  Anne  Arnndcl  county,  Maryland,  i 

(traced)  . . . . ' 

Map  of  Howard  county,  Md.,  (traced). -.I 
Map  of  Washington  county,  Maryland, 

(traced)  . . . . . | 

Plane-table  sheet  No.  — ,  (not  yet  regis-  i 


tered.)  San  Pablo  bay . .  1-10,000  i-.-.i 

Plane-table  sheet  No.  — ,  (not  yet  regia-  I  [ 

tered.)  San  Pablo  bay . I  1-10,000  - 

A  tracing  from  plane-table  sheet  No.  — ,  I 

San  Pablo  bay . . . !  1-10,000  j - 

A  tracing  from  plane-table  sheet  No.  — ,  | 

San  Pablo  bay . . .  1-10,000  j _ 

A  tracing  from  plane-table  sheet  No.  — , 

San  Pablo  bay . - . .  1-10,000  ----j 

A  tracing  from  plane-table  sheet  No.  — , 

San  Pablo  bay .  1-10,000  _ 

Plane-table  sheet  No.  400,  (not  yet  regis-  j 

tered,)  San  Pablo  bay . .  1-10,000 

Plane-table  sheet  No.  334,  (not  yet  regis¬ 
tered,)  San  Pablo  bay .  1-10,000  _ 

Plane-table  sheet  No.  472,  (not  yet  regis-  !  I 

tered,)  San  Pablo  bay .  1-10,000  | _ ; 


Plane-table  sheet  No.  415,  (not  yet  regis¬ 
tered.)  San  Pablo  b«y _ 

Plane-table  sheet  No.  321,  (not  yet  regis¬ 
tered,)  San  Pablo  bay . . . 

Plane-table  sheet  No.  361,  (not  yet  regis¬ 
tered,)  San  Pablo  bay _ ... _ 

A  tracing — reconnaissance  of  part  of 

Montgomery  county,  Maryland _ _ 

A  drawing — topographic  survey  near 

Alexandria,  Virginia _ _ _ 

A  tracing  from  plane-table  sheet  No.  728, 

coast  map,  No.  7. _ ...  . . . 

A  tracing  from  plane-table  sheet  No.  728,  , 

coast  map,  No.  7 . .  .  1-10,000  1  |  1-80,000 

A  tracing  from  plane- table  sheet  Nos.  801  :  ! 

and  8(i2,  const  map.  No.  7 .  1-10,000  ,  1  1-80,000 

A  tracing  map  of  Frederick  county,  Md . . . . . L.. _ 

A  tracing  map  of  B  dtimore  county,  Md . . _ _ _ _ 

A  tracing  map  of  Harford  county,  Md . | _ ] . 

A  tracing  map  of  Prince  George’s  Co.,  Md. _ ... _ _ _ I _ _ _ _ 

A  map  of  Henrico  county,  Va.,  (traced). . . . . 

Plane-table  sheet  No.  578,  western  coast.  1-10,  000  . . 

Plane-table  sheet  No.  818,  western  const.  1-10,  000  . 

Plane-table  sheet  No.  817,  western  coast.  1. 10,000  _ _ 

Plane-table  sheet  No.  552,  western  coast.  1-10,000  ..  .  _ _ 

A  tracing  from  plane-table  sheet  No.  795,  1 

coast  chart  No.  11 . .  ,.  1-10,000  ,  1  !  1-80,000 

A  tracing  from  plane-table  sheet  No.  464, 

Maryland _ _ _ _ _  1-10,000  . . . 

A  tracing  from  plane-table  shecit  No.  572, 

coast  chart  No  81 . . .  1-10,000  . . . 

A  tiacing  from  plane- table  sheet  No.  734,  i 

coast  chart  No  21 .  1-10,000  1  1_80,000 

A  tracing  from  plane-table  sheet  No.  751, 

coast  chart  No.  2 1..  . .  1-10,000  j  1  |  1-80,000 

A  tracing  from  plane-table  sheet  No.  734,  i 

coast  chart  No.  21 .  1-10,000  1  !  1-80,000 

Railroad  from  Harjier’s  Ferry  to  Win¬ 
chester,  (traced) . . . . . . . . 

Chart  of  the  Mis-sissippi  river  in  vicinity 

of  Fort  Jackson . 1-10,000. . 

A  tracing— map  of  the  boundary  be¬ 
tween  E  istcrn  Virginia  and  Mar)  land . . . 

A  drawing— reconnaissance  near  Mount 

Vernon,  Virginia .  1-15.000  . . 

A  tracing— city  of  Richmond,  Virginia..  1-10,000  . . 
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Table  of  'photo graphs — Continued. 


Prototypes. 

Scale. 

POSITIVES. 

No. 

Scale. 

A  traring — Hpnriro  county,  Virginia _ 

_ 

A  tracing  from  plane-table  sheet  No  563, 
Marc  island _ _ _ _ _ - 

1-10.000 
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o 

A  tracing  from  plane-table  sheet  No.  303, 
coast  chart  No  10 _ ........ _ _ 

1 

D 

O 

o 

0 

2 

1-80,  000 

A  tracing  from  plane-table  sheet  No.  304, 
coast  chart  No.  10 _ _ _ 

1-10,000 
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1-80, 000 

A  tracing  from  plane-table  sheet  No.  305, 
coast  chart  No.  10..  ............... 

1-10,000 
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1-80, 000 

A  tracing  from  plane-table  sheet  No.  340, 
coast  chart  No.  10 _ ..... _ ... 

1-10,000 
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1-80, 000 

Part  of  the  Potomac  river,  (traced  for 

1-10,000 

, 

Drawing— Fort  Jackson,  Miss  — showing 
ettects  of  the  bombardment _ _ _ 

Drawing — reconnaissance  near  Draines- 
ville  Viri^inia _ ... _ 

-Tracing  from  plane-table  sheet  No.  403, 
Drake’s  bay _ _ _ 

1-10,000 

Tracing  from  plane  table  sheet  No.  456, 
Drake’s  bay _ _ _ .... _ 

1-10,  000 

....i 
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Tracing  from  plane-table  sheet  No.  805, 
Drak-i’s  bay.......  .... ............ 
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Tracing  from  plane-table  sheet  No.  806, 
Ijrake's  hay.^^ _ ... _ 

1-10,000 

Tracing  from  plane-table  sheet  No.  807, 
Drake’s  bay  _ _ 

1-10,000 

1 

Tracing— Henrico  county,  Virginia,  with 
some  additir>ns  _ 

1 

Chart  of  the  harbor  of  Charleston,  S.  C., 
by  Niivv  Department _ 

1 

Map  of  Rockbridge  county,  Va,,  (traced). 
Map  of  Fredeiick  county,  Va  ,  (iraceti).. 

i 

Chart  of  Janies  river,  in  vicinity  of  Fort 
Darlifig  i _  _ - _ 
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Map  of  Henrico  county,  Viiginia,  with 
some  further  additions...... .... .... 
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Report  of  Mr.  W.  L.  Nicholson^  in  charge  of  the  Liithographing  Division. 

Coast  Survey  Office,  Washington^  November  1,  1862. 

The  following  report  of  the  operations  of  the  Lithographing  Division  is  respectfully  submitted : 

This  division,  organized  and  added  to  the  regular  establishment  of  the  office  during  the  month  of  May, 
1861,  to  meet  the  increased  calls  made  for  charts  arising  out  of  the  exigencies  of  the  war,  has  been  continued 
in  active  operation,  employing  two  presses  in  printing  transfers  from  some  of  the  copper-plate  engravings  of 
the  survey,  and  a  large  number  of  original  drawings  engraved  or  drawn  on  stone,  or  transferred  to  stone 
from  prepared  tracings  or  drawings. 

Mr.  C.  G.  Krebs  has  been  engaged  in  part  as  printer,  but  for  the  greater  portion  of  his  time  in  engraving 
or  drawing  on  stone  and  making  transfers. 

Mr.  H.  Lind(nkohlhfxf>>  been  during  the  greater  part  of  the  year  detailed  from  the  Drawing  Division  and 
employed  in  engraving  and  drawing  on  stone,  in  which  his  experience  and  skill  as  a  draughtsman  have  been 
of  much  service. 

Mr.  D.  B.  Morgan^  assisted  by  Mr.  William  Morgany  and  recently,  since  his  resignation,  by  Mr.  W. 
Bcnnery  have  been  employed  as  printers. 

A  list  of  the  charts  put  on  stone  during  the  past  year  is  appended,  as  also  the  number  of  sheets  of  one 
hundred  and  ten  charts  and  sketches  printed  during  the  year,  (30,838  in  number.)  Their  distribution  will  be 
found  included  in  the  report  of  the  Miscellaneous  Division. 


Digitized  by  kjOOQle 


THE  UNITED  STATES  COAST  SURVEY. 


151 


To  the  ten  memoirs  descriptive  of  the  coast  south  of  Delaware  bay,  mentioned  in  my  last  year’s  report 
as  having  been  lithographed  and  distributed  with  the  appropriate  charts  bound  up,  two  other  memoirs  were 
added,  prepared  in  similar  manner  by  and  under  the  direction  of  'Professor  A.  D.  Baches  Superintendent,  and 
hy  Captain  C.  P.  Patterson^  hydrographic  inspector  Coast  Survey ;  and  copies  of  all  the  memoirs  have 
continued  to  be  issued  to  commanding  officers  of  expeditions  along  the  coast,  amounting  in  all,  since  August 
1,  1861,  to  the  number  of  three  hundred  and  eighty-five  copies,  in  about  equal  portions  to  officers  acting 
under  the  War  and  Navy  Departments. 

These  memoirs  have  been  bound  up  by  Mr,  M,  T.  Johnstone,  before  and  since  his  assignment  from  this 
division  to  the  care  of  the  map  room,  in  August  last. 

In  accordance  with  the  uniform  practice  of  this  office  in  offering  every  aid  practicable  in  assisting  the 
other  departments  of  the  public  service,  several  maps  prepared  by  topographical  engineers  attached  to  the 
army  and, others  for  the  use  of  the  quartermaster’s  department  have  been  put  on  stone,  and  copies  printed 
and  furnished  with  a  rapidity  and  economy  not  to  be  easily  obtained  in  such  sudden  calls  for  work ;  in  some 
cases  many  copies  of  important  maps  of  survxys  have  been  in  a  condition  to  be  issued  on  the  same  day,  in  a 
few  hours  after  being  handed  to  os  for  multiplication. 

In  addition  to  the  printing  of  our  charts  proper,  a  map  representing  the  seat  of  war  in  Virginia  was,  at 
the  suggestion  of  the  Superintendent,  compiled  by  myself  during  the  past  year,  and  printed  in  colors,  partly 
as  an  experiment  in  that  class  of  work,  and  partly  to  meet  the  popular  demand  for  information  on  the 
movements  of  our  armies.  This  map  has  met  with  unexpected  success,  and  has  been  much  called  for,  and 
copies  quite  freely  distributed ;  but,  in  order  to  cover  the  expenses  of  its  getting  up  and  printing,  a  number 
of  copies  have  been  placed  in  the  hands  of  our  sale  agents,  the  proceeds  of  which  have  more  than  covered 
expenses ;  in  all,  some  five  thousand  five  hundred  copies  have  been  printed,  over  twenty-five  hundred  sold, 
and  nearly  three  thousand  copies  gratuitously  distributed. 

Our  experience  with  this  color-printing  has  been  of  service  in  the  proposed  treatment  of  some  of  our 
regular  preliminary  charts  and  sketches  by  representing  gradations  of  soundings,  land,  sand-banks,  &c.,  by  a 
system  of  light  coloring.  This  method  will  he  prosecuted  as  the  pressure  of  work  may  permit. 

In  conclusion,  I  would  bear  testimony  to  the  assiduity  of  all  the  employes  in  this  division  during  the 
past  year  of  incessant  demands  upon  our  care  and  attention. 


Drawings,  transfers,  and  engravings  on  stone  made  in  the  Lithographing  Division  during  the  year  ending 

October  31,  1862. 

Section  III. 

Potomac  river,  sheet  No.  1,  (entrance.) 

Potomac  river,  sheet  No.  2. 

Potomac  river,  sheet  No.  3. 

Potomac  river,  sheet  No.  4. 

James  river,  lower  part,  (new  edition.) 

Reconnaissance  of  Pamunky  and  Mattapony  rivers. 

Chincoteague  bay. 

Hampton  roads. 

Road  map  of  District  of  Columbia,  for  the  quartermaster  general  of  the  army  of  the  Potomac. 

Plan  of  wharfage  at  Alexandria,  for  the  quartermaster  general  of  the  army  of  the  Potomac. 

Map  of  Alexandria,  for  the  Sanitary  Commission. 

Military  map  (in  nine  sheets)  of  southeastern  Virginia,  for  Major  General  J.  A.  Dix,  XJ.  S.  A. 


Section  IV. 

Atlantic  coast,  Chesapeake  bay  entrance  to  Ocracoke  inlet. 
Sketch  of  coast  of  North  Carolina  and  Virginia. 

Hatteras  inlet,  (survey  of  November,  1861.) 

Coast  of  North  Carolina,  from  Oregon  inlet  to  Ocracoke  inlet. 
Beaufort  harbor,  N.  C.,  survey  of  1862,  (in  colors.) 
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Section  V. 

Sketch  of  coast  of  South  Carolina  and  Georgia. 

Charleston  harbor,  S.  C.,  with  additions  of  Stono  inlet  and  river,  &c.  ^ 

Stono  inlet,  S.  C.,  (survey  of  1862.) 

St.  Helena  sound,  S.  C. 

Port  Royal  entrance,  S.  C.,  (new  edition.) 

Skull  creek,  Hilton  Head  island,  S.  C. 

Calibogue  sound  and  Skull  creek,  S.  C.,  (1862.) 

Tybee  bay  and  Calibogue  sound,  (from  survey  of  Lieutenant  C.  Wilkes,  U.  S.  N.,  1838.) 
Savannah  river,  (with  additions.) 

Atlantic  coast,  from  Savannah  river,  Ga.,  to  St.  Mary’s  river,  Fla. 

Depths  on  Wassaw  bar,  Ga.,  with  directions  for  entering. 

Section  VI. 

Sketch  of  the  Tortugas  islands,  Fla. 


Section  VII. 


Entrance  to  Santa  Rosa  bay,  Fla.,  (from  survey  of  Lieutenant  Colonel  Perrault,  U.  S.  Topographical 
Engineers,  1826.) 

Section  VIII. 

Reconnaissance  of  the  Southwest  Pass  and  bar  of  the  Mississippi  river,  1862. 


Diagrams. 

Mrgnetic  declinations  on  the  Atlantic  coast,  1860. 
Magnetic  declinations  on  the  Gulf  of  Mexico,  1860. 


Report  of  Mr.  W.  L.  Nicholson^  in  charge  of  the  Miscellaneous  Division. 

Coast  Survey  Office,  Washington,  Noremher  1,  1862. 

The  following  report  of  the  operations  of  the  Miscellaneous  Division  is  respectfully  submitted. 

This  division,  consisting  of  the  copperplate  printing  office,  map-room,  and  office  for  the  distribution  of 
maps  and  reports,  has  been  under  my  general  supervision  since  the  Ist  of  June,  when  Assistant  E.  Gnodfellow 
left  the  office  for  duty  with  the  Superintendent’s  party  in  the  field.  The  records  have  been  kept  by  Mr. 
Charles  'Balmain,  w  ho  has  been  also  engaged  since  the  1st  of  August  in  the  preparation  of  miscellaneous  copy 
and  abstracts. 

The  map-room,  including,  besides  the  regular  supply  on  hand  of  our  own  charts,  a  very  large  collection 
of  miscellaneous  maps  presented  by  foreign  governments  and  from  other  sources,  has  been,  since  the  1st  of 
August,  under  the  charge  of  Mr.  M.  T.  Johnstone,  wffio  has  re-arranged  and  is  engaged  in  cataloguing  these 
maps  for  ready  reference. 

Mr.  John  Rutherdale,  assisted  by  Mr.  John  Barrett,  (and  since  his  decease,  March  24,' by  Mr.J.  Fries,) 
has  printed  most  of  the  maps  (from  the  copperplates)  issued  from  the  office ;  Mr.  Henry  C.  Benner  and  Mr. 
E.  A.  Sipe  ha\'ing  been  occasionally  engaged  as  printers  when  the  exigencies  of  the  demand  for  charts  pressed 
too  closely  upon  our  usual  arrangements. 

The  preparation  of  backed  chart-paper  for  the  topographic  and  hydrographic  parties,  of  the  presentation 
copies  of  maps,  and  the  repairs  of  sheets  in  use,  are  in  charge  of  Mr.  W.  Mertz,  who  was  assisted  until  July 
19th  by  Mr.  F.  Housa?n. 
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The  usaal  statements,  (with,  as  I  believe,  a  better  and  more  systematic  exhibit  and  classification  than 
hitherto  adopted,)  showing  the  distribution  of  maps,  charts,  and  sketches  during  the  year;  the  distribution  of 
the  annual  reports  of  the  Superintendent;  and  the  number  of  maps,  charts,  and  sketches,  printed  in  the 
copperplate  printing  office,  are  herewith  appended. 

These  statements,  to  harmonize  with  the  date  of  the  other  division  reports,  have  been  brought  up  to  No¬ 
vember  1,  although  the  report  of  my  predecessor  was  brought  up  only  to  the  Ist  of  October  of  last  year. 

During  the  above  period  the  aggregate  number  of  sheets  printed  by  the  copperplate  presses  has  been 
23,584,  in  addition  to  30,838  sheets  printed  by  the  lithographic  presses,  mentioned  in  my  report  on  the  litho¬ 
graphing  division ;  in  all  54,422  sheets  were  turned  into  our  map-room  for  distribution.  The  total  number 
of  copperplates  printed  from  was  177,  and  of  lithographs  129. 

During  the  above  period  47,652  copies  of  printed  maps,  charts,  and  sketches  have  been  issued  from  the 
office,  a  relative  amount  of  distribution  much  more  than  double  that  of  the  preceding  year,  and  upwards  of 
five  times  the  average  annual  distribution  of  former  years. 

Of  these  charts  25,925  copies  were  distributed  through  the  Naval  Observatory,  and  1,863  copies  were 
supplied  directly  to  captains  and  pilots  ( 223  in  number)  of  vessels  engaged  in  the  government  transport  ser¬ 
vice,  calling  on  us  with  vouchers  from  the  Quartermaster's  department. 

An  abstract  of  the  distribution  may  be  thus  stated : 


Coast  survey  maps,  charts,  sketches,  and  diagrams  distrihiUed  during  the  year  ending  October  31,  1862. 


Distributed  to — 

Number  of  sheets. 

Total  number 
of  sheets. 

Finished 

charts. 

Preliminary 

charts. 

Sketches  and 
diagrams. 

Navy  Department  and  naval  officers . 

Captains  and  pilots  (223)  government  transport  service . 

Military  officers . . . - . 

12, 155 
562 
2,073 
2,251 

3, 018 

9,827 

834 

1,920 

920 

1,712 

7,983 

467 

1,403 

45 

2, 482 

29,965 

1,863 

5,396 

3,216 

7,212 

Sale  agents  . . . . . . . . 

Miscellaneous* . . . . . - . . 

Total . 

20,059 

15,213 

12,380 

47,652 

"•Including  a  large  number  of  charts  furnished  to  Coast  Survey  parties  accompanying  naval  squadrons  on  active  service. 


To  famish  this  great  amount  of  published  matter,  much  of  it  got  up  with  all  rapidity  possible  to  meet 
the  urgent  calls  of  the  War  and  Navy  Departments,  has  demanded  the  constant  and  unwearied  attention  of 
all  engaged  in  printing,  assorting,  and  despatching  the  charts,  and  I  am  happy  to  be  able  to  testify  to  the 
general  assiduity  of  all  concerned. 

The  distribution  of  the  Superintendent’s  report  of  1860  has,  as  in  the  case  of  that  of  1859,  been  confined 
to  individuals  and  institutions  in  the  loyal  States  of  the  Union.  The  usual  foreign  distribution  of  reports 
through  the  Smithsonian  Institution  has  been  suspended  for  the  present. 

During  the  past  year  4,028  copies  of  reports  for  various  years  have  been  distributed,  an  abstract  of  which 
may  be  thus  stated. 
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Distribution  made  during  the  year  of  reports  of  the  United  States  Coast  Survey  for  the  years  1851,  1852, 

1853,  1854,  1855,  1856,  1857,  1858,  1859,  and  1860. 
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1  Report. 
1858.' 

Report, 

1859. 

1  Report, 
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144 

9 

203 

New  York . 

8 

8 

7 

.. 

8 

8 

11 

15 

28 

.... 

66 

479 

62 

700 

7 

98 

12 

117 

Peniifl>lvania . 

7 

6 

5 

7 

7 

5 

1 

3 

1 

9 

1 

27 

2 

253 

67 

401 

8 

8 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

4 

2 

16 

1 

37 

Dbtrict  of  Columbia . 

2 

.... 

3 

3 

3 

4 

3 

5 

e 

13 

64 

3 

111 

1 

J 

3 

5 

1 

1 

2 

12 

127 

26 

169 

Kentucky . . 

.. 

1 

2 

. 

3 

1 

j 

1 

] 

J 

9 

4 

6 

6 

65 

6 

94 

Illinota . 

2 

.... 

3 

.... 

3 

.. 

3 

2 

3 

7 

.. 

23 

j  113 

MisRniiri . 

1 

2 

Kan'Hs . 

•  •  • . 

... 

. 

... 

1 

.. 

2  ' 

Mirhigan . ^ . . 

1 

1 

43 

13 

57 

Iowa . 

3 

2 

i 

.... 

1 

.... 

1  1 

1 

2 

.... 

3 

1 

25 

10 

51 

Wisconsin . 

. . . .  1 

....i 

2 

2 

2 

42  1 

8 

56 

Calilornia . . 

1 

.... 

1 

1 

.... 

1 

j  1 

1 

1 

1 

3  1 

5 

17 

MiiineHOta . ^ . 

2 

2 

7  ' 

7 

17 

Orppnii  . 

2  1 

Nt-hra<.k:i  Territory . 

1 

. .  i 

9  I 

9 

V\^ii«hittptnii  T'.>rritnry 

1 

Members  of  CnnyreRH . ,, 

16 ! 

15 

16 

15 

16 

17  i 

16 

20 

57 

1^1 

207 

Officers  of  the  navy . 

! 

... 

....  1 

1 

1 

6 

1 

8  1 

15 

Officers  of  tfie  a<iiiy . 

1 

j 

2 

.... 

1 

... 

2 

1 

2  1 

6 

1 

18 

Executive  departments . 

5  i 

3 

3 

3' 

3 

"i'l 

2 

5 

6 

184  1 

2 

222 

Naval  Observatory . 

....  i 

....  1 

1 

. .  1 

59 

59 

I.ight- House  Rnnril .  . 

..... 

"ri 

...1 

...  1 

....  1 

...., 

1 

...1 

20 

20 

Smithsonian  Institution . 

....i 

.. 

1  1 

1 

4 

Coast  Survey  Office  and  assistants... 

! 

3 

1 

1 

... 

4  ! 

:  6 

176  1 

190 

Newspapers . 

....  j 

.. 

1 

1 

..  1 

....1  .... 

■  *  1 

282  1 

282 

Foreign . 

.... 

1 

4 

i 

4 

_l! 

4  1...  , 

1  i 

.  .  .  1 
4  1 

Z 

1 

4 

_ 1 

••  1 

5 

8 

1 

6 

43 

Total . . 

1 

54  1 

1  i 

1 

56  j 

1 

■i 

58  1 

M' 

55  j 

“1  *1 

70 

3  i 

88 

2  1 

131  1 

_ 1 

2 

315 

®! 

2,786  1 

337 

4,028 

There  now  remains  on  hand  a  limited  number  of  back  copies  of  the  years  1851  to  1860,  of  which,  for  the 
years  1851,  1855,  1857,  there  were  on  hand  at  Ist  of  November,  220,  420,  and  328  copies,  respectively,  while 
for  the  years  1853,  1856,  1859,  and  1860  there  were  on  hand  1,514,  1,551,  2,883,  4,710  copies,  respectively. 

This  decidedly  unequal  number  of  copies  of  various  back  years  would  seem  to  render  it  necessary  that  a 
careful  discrimination  should  be  used  in  their  issue,  while  it  is  also  to  be  borne  in  mind  that  for  the  years  1859  ' 
and  1860  no  copies  have  been  sent  to  the  insurgent  States.  To  provide  for  a  selected  issue  of  these  remaining 
reports,  (1851  to  I860,)  a  circular  has  been  sent  to  the  principal  libraries  in  the  more  important  cities,  and  to 
those  of  universities,  colleges,  and  other  institutions,  inquiring  into  the  state  of  their  deficiencies  in  this  respect, 
and  proposing  to  fill  such  up,  so  that  complete  sets  of  these  reports  may  in  future  be  within  easy  reach  for 
reference  in  all  parts  of  the  country. 

I  have  the  honor  to  enclose  along  with  this  report  the  statistical  table  prepared  by  me  showing  the  field 
and  office  work  of  the  survey,  brought  up  to  the  close  of  the  year  1861,  to  form,  as  usual,  one  of  the  appen¬ 
dices  to  the  Superintendent’s  annual  report. 
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Archives  and  library. — The  archives  and  library  have  continued  under  the  care  of  Mr.  E.  Fitzgerald. 
During  the  past  year  three  hundred  and  ninety-nine  volumes  of  original  and  duplicate  records,  one 
hundred  and  twelve  volumes  and  caliiers  of  computations  and  reductions,  one  hundred  and  sixteen  rolls  from 
self-registering  tide-gauges,  and  fifty -seven  original  topographical  and  hydrographical  sheets, have  been  added 
to  the  archives  of  the  survey ;  also  one  hundred  and  eighty-six  sea-bottom  specimens.  » 

Fifty-eight  volumes  have  been  purchased  for  the  library,  and  one  hundred  and  five  volumes,  including 
thirty -three  volumes  of  publications  of  the  Royal  Observatory,  Greenwich,  added  by  presentation  during  the 
same  period. 

The  records  of  triangulation,  astronomical,  and  magnetic  work,  executed  under  the  superintendency  of 
Mr.  Hassler,  have  been  re-arranged  by  Mr.  Rumpf,  of  the  computing  division,  and  a  new  register  made  which 
greatly  facilitates  reference  to  them.  With  the  assistance  of  Mr.  Donegan,  of  the  tidal  division,  the  self- 
registering  tide-gauge  rolls  have  been  arranged  by  stations  and  years,  put  up  in  separate  packages  and 
registered.  The  total  number  of  self-registering  tide-gauge  rolls  now  in  the  archives,  as  shown  by  the  regis¬ 
ter,  is  eleven  hundred  and  twenty-eight.  A  new  set  of  sketches  showing  the  limits  of  all  the  registered 
topographical  and  hydrographical  sheets,  to  take  the  place  of  the  set  now  in  use  in  the  archives,  which  is 
nearly  worn  out,  has  been  commenced  and  considerable  progress  made  upon  it. 

Carpentry. — In  the  cai*penters'  shop,  Mr.  A.  Yeatman  remains  in  charge,  as  master  carpenter,  assisted 
by  one  workman  and  an  apprentice.  The  work  executed  during  the  year  consists  of  54  fine  new  cases  for 
instruments  of  various  kinds,  6  cases  for  duplicate  records,  2  large  cases  for  Coast  Survey  charts,  2  large 
cases  for  copperplates,  3  cases  for  photographic  negatives,  woodwork  complete  for  2  new  plane-tables,  8  new 
plane-table  boards,  4  new  stands  for  plane-tables,  3  stands  for  theodolites,  5  frames  for  photographic  and  18 
for  electrotype  purposes,  8  battery  cells,  and  5  vats,  for  electrotype  division;  6  rods  and  6  signal  poles  for  field 
parties  have  been  painted  and  graduated,  and  20  tin  cases  for  original  sheets  have  been  painted  and  numbered, 
6  large  paneled  frames  for  backing  purposes  have  been  made,  as  also  one  writing  table  for  office.  A  large 
amount  of  miscellaneous  work  has  been  done,  and  the  woodwork  of  instruments  returned  from  the  field  have 
been  carefully  repaired ;  90  running  feet  of  new  fencing  has  been  put  up,  and  the  office  buildings  kept  in  repair. 
Instrument  shop. — The  force  of  this  shop  consists  of  Mr.  J.  Vierbuchen^  master  instrument-maker,  three 
workmen,  and  two  apprentices.  During  the  year  4  sounding  apparatus,  12  specimen  cups  for  sea  soundings^ 
1  winding  machine  for  deep-sea  soundings,  2  plane-tables  complete,  26  metre  scales,  2  theodolites,  4  recon¬ 
noitring  telescopes,  2  heliotropes,  5  prismatic  compasses,  2  beam  compasses,  5  half-round  protractors,  13 
metre  chains,  and  1  clock  for  office,  have  been  made ;  and  all  the  repaii-s  of  instruments  used  during  the  year 
have  been  made,  consisting  in  part  of  2  sounding  apparatus,  2  deep-sea  thermometer^  5  self-registering  tide- 
gauges,  27  sextants,  30  theodolites,  29  plane-tables,  6  reconnoitring  telescopes,  11  heliotropes,  4  prismatic 
and  7  surveying  compasses,  28  metre  chains,  15  marine  spy-glasses,  1  dividing  machine,  and  6  beam  com¬ 
passes,  in  addition  to  a  variety  of  miscellaneous  work  for  the  use  of  the  office  and  parties  in  the  field. 


APPENDIX  No.  12. 

REPORT  OP  PROFESSOR  BENJAMIN  PEIRCE,  OF  HARVARD,  ON  THE  COMPUTATIONS  OF  THE  OCCULTADONS 

OF  THE  PLEIADES  FOR  LONGITUDE. 

Cambridge,  Mass.,  November  1,  1862. 

,  Sir  :  The  computation  of  the  group  of  the  occultations  of  the  Pleiades,  from  1838-1842,  inclusive,  and 
the  corresponding  determination  of  the  longitude  of  America  from  Europe,  are  now  far  advanced,  and  several 
of  the  special  reports  upon  the  individual  occultations  will  soon  be  sent  to  the  office  in  their  completed  form 
The  conformity  of  the  observations  with  theory  is  quite  remarkable,  and  shows  that  this,  the  most  delicate 
of  all  the  observations  of  the  moon,  demands  and  justifies  the  utmost  precision  of  calculation.  The  final 
determination  of  the  longitude  will,  undoubtedly,  surpass  all  other  in  precision. 

There  were  eighteen  different  nights  of  occultation  in  the  group  of  1 838-’ 42,  which  I  will  number  in  the 
inverse  order  of  their  occurrence. 

I.  The  immersions  of  April  13,  1842,  which  were  observed  at  Edinburgh. 
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II.  The  immersions  of  January  21,  1842,  which  were  observed  at  Washington  and  Cambridge  in  Mas¬ 
sachusetts. 

III.  The  immersions  of  November  27,  1841,  which  were  observed  at  Cambridge  in  England  and  at 
Washington.  These  observations  were  made  within  seventeen  hours  of  full  moon,  and  I  have  thought  that 
twenty-four  hours  from  full  moon  was  as  near  an  approach  to  this  phase  as  it  would  be  safe  to  admit. 

IV.  The  emersions  of  October  31,  1841,  which  were  observed  at  Dorpat,  Pulkova,  Vienna,  and  Wilna. 
The  moon  was  so  nearly  full  that  these  observations  are  omitted. 

V.  The  emersions  of  September  6,  1841,  which  were  observed  at  Washington. 

VI.  The  emersions  of  August  10, 1841,  which  were  observed  at  Altona,  Berlin,  Copenhagen,  Edinburgh, 
Geneva,  Hamburgh,  Leyden,  and  Pulkova. 

.  VII.  The  immersions  of  February  27,  1841,  which  were  observed  at  Edinburgh  and  Leyden. 

VIII.  The  immersions  of  January  31,  1841,  which  were  observed  at  Pulkova. 

IX.  The  immersions  of  December  7,  1840,  which  were  observed  at  Altona,  Breslau,  Copenhagen,  Got¬ 
tingen,  Hamburgh,  and  Kremsmunster. 

X.  The  emersions  of  October  13, 1840,  which  were  observed  at  Ashurst,  Breslau,  Edinburgh,  Greenwich, 
Vienna,  Cambridge,  (Mass.,)  and  Washington. 

XI.  The  immersions  of  January  14,  1840,  which  were  observed  at  Apenrade,  Berlin,  Bonn,  Breslau, 
Cracow,  Gera,  Grisswald,  Hamburgh,  Konigsberg,  Kremsmunster,  Leyden,  and  Vienna. 

XII.  The  occultations  of  November  20,  1839,  which  were  observed  at  Cambridge,  Leyden,  St.  Louis, 
Pulkova,  Dorchester,  Washington,  and  Port  Royal,  (Jamaica,)  which  occurred  at  the  time  of  full  moon,  and 
are  consequently  omitted. 

XIII.  The  emersions  of  September  26,  1839,  which  were  observed  at  Ashurst,  Berlin,  Breslau,  Green¬ 
wich,  Rista,  Cambridge,  Philadelphia,  Southwick,  and  Washington. 

XIV.  The  emersions  of  August  30,  1839,  which  were  observed  at  Breslau,  Cambridge,  (England,)  Ham¬ 
burgh,  and  Leyden. 

XV.  The  emersions  of  July  6,  1839,  which  were  observed  at  Hudson,  Philadelphia,  Washington,  and 
Yorktown. 

XVI.  The  immersions  of  March  19, 1839,  which  were  observed  at  Ashurst,  Cambridge,  (England,)  Dorpat, 
Greenwich,  Konigsberg,  and  Leyden. 

XVII.  The  immersions  of  December  27,  1839,  which  were  observed  at  Ashurst,  Breslau,  Cambridge, 

(England,)  Cracow,  Dover,  Edinburgh,  Greenwich,  Boston,  Dorchester,  Southwick,  Princeton,  and  Phila¬ 
delphia.  * 

XVIII.  The  emersions  of  November  2,  1838,  which  were  observed  at  Philadelphia,  and  may  need  to  be 
neglected  on  account  of  the  proximity  to  full  moon. 

Of  these  observations,  therefore.  III,  IV,  XII,  and  probably  XVIII,  will  be  rejected,  and  the  other  14 
occultations  will  be  retained.  The  occultations  X,  XIII,  and  XVII  were  the  only  ones  which  were  observed 
in  Europe  as  well  as  in  America,  and  which  can  be  used  independently  of  the  others  and  without  regard  to 
the  accuracy  of  the  tables  of  the  moon’s  longitude,  for  the  determination  of  the  longitude.  These  occultations, 
together  with  the  others  observed  in  Europe,  namely,  the  I,  VI,  VII,  VIII,  IX,  XI,  and  XIV,  will  serve  to 
determine  the  errrors  of  the  tables,  and  thence  the  corrections  which  must  be  applied  to  the  tables,  to  compute 
the  occultations  II,  V,  XV,  and  XVIII,  which  were  only  observed  in  America,  and  thence  to  get  a  second 
determination  of  the  longitude.  The  various  observations  will  also  serve  the  subsidiary  purpose  of  deter¬ 
mining  fhe  relative  longitudes  of  the  different  places  which  are  upon  the  same  continent,  either  of  Europe  or 
America,  and  also  to  correct  the  places  of  the  stars,  and  finally  to  determine  the  value  of  the  lunar  semi¬ 
diameter  and  the  necessity  of  having  regard  to  the  protuberances  of  the  moon  in  the  complete  solution  of  the 
problem. 

Although  this  plan  of  combining  the  occultations  wHl  be  carefully  followed,  yet  reports  will  be  made 
upon  the  several  occultations  independently,  and  the  equations  of  correction  will  be  given  for  each  as  separate 
results. 


Very  respectfully. 

Professor  A.  D.  Bache, 

Superintendent  of  the  Coast  Survey. 


BENJAMIN  PEIRCE. 
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APPEI^DIX  No.  13. 

UPON  THE  TABLES  OF  THE  MOON,  USED  IN  THE  REDUCTION  OF  THE  PLEIADES,  BY  PROFESSOR  BENJAMIN 

PEIRCE,  OF  HARVARD. 

November,  1862. 

Sir  :  It  is  expedient  that  I  should  address  you  a  special  letter  upon  the  tables  of  the  moon  used  in  the 
reduction  of  the  observations  of  the  Pleiades.  They  are  those  constructed  by  Hansen.  ^  adopted  them 
because  they  were  the  most  recent,  and  had,  therefore,  the  advantage  of  all  previous  experience.  They  pur¬ 
port  to  be  the  pure  results  of  theory,  and  while,  upon  the  one  hand,  I  had  full  confidence  in  the  accuracy  and 
ability  of  their  author,  I  was,  upon  the  other  hand,  persuaded,  from  the  use  of  the  tables  which  I  had  myself 
constructed  for  the  Nautical  Almanac,  under  the  direction  of  Captain  Davis,  that  analysis  without  empiricism 
was  adequate  to  the  construction  of  the  lunar  theory  and  tables.  The  testimony  to  this  point  furnished  by 
Lubbock,  in  a  memoir  on  the  Lunar  Theory  in.  the  thirteenth  volume  of  the  Memoirs  of  the  Royal  Astronom¬ 
ical  Society full  and  generous.  The  following  passage  occurs  upon  page  12  of  his  memoir: 

“  As  it  appeared  to  me  that  astronomers  would  view  with  greater  confidence  a  comparison  of  places 
given  by  the  American  tables,  made  by  persons  who  could  have  no  interest  in  enhancing  their  value,  I  made 
application  to  Mr.  Hind,  the  Superintendent  of  the  Nautical  Almanac,  and  in  consequence  he  directed  Mr. 
Farley  to  procure  places  of  the  moon  from  the  American  Almanac  and  compare  them  with  the  observations 
made  at  Greenwich  for  the  years  1856,  1S57,  and  1858;  and  as  Mr.  Hind  has  kindly  allowed  ^e  to  publish 
them  with  this  paper,  any  one  can  see  at  once  how  extremely  accurate  the  places  given  by  these  tables  are, 
and  how  much  more  so  than  places  given  by  Burckhardt^s  tables.” 

Lubbock  goes  on  to  make  claims  upon  these  tables  in  the  following  passages : 

“In  these  American  tables,  coefficients  are  employed,  with  very  few  exceptions,  and  those  of  no  moment, 
founded  upon  our  labors — that  is,  M.  Plana’s,  M.  de  Pontecoulant's,  and  my  own — and  due  to  theory  alone. 
I  am  confident,  therefore,  that  a  just  posterity  will  give  to  us — that  is,  to  Plana,  Pontecgulant,  and  Lubbock,  who 
in  1846  furnished  the  means  of  constructing  tables  of  the  moon  without  any  empirical  hypothesis — the  credit 
of  first  bringing  the  errors  of  the  lunar  theory  within  the  limits  of  the  errors  of  observation,  and  thereby  of 
bringing  to  perfection  the  solution  of  the  problem  of  finding  the  longitude  at  sea  by  means  of  lunar 
observations.” 

The  American  tables  were  actually  constructed,  as  they  profess  to  be,  “  from  Plana’s  theory,  with  Airy’s 
and  Longstreth’s  corrections,  Hansen’s  two  inequalities  of  Long  period  arising  from  the  action  of  Venus,  and 
Hansen’s  values  of  the  secular  variations  of  the  mean  motion  and  of  the  motion  of  the  Perigee.”  But  Lubbock 
contends  that  all  of  Longstreth’s  corrections  of  Plana  were  those  of  coefficients  which  had  been  designated  as 
erroneous  by  Pontecoulant,  “  and  in  eight  out  of  eleven  instances  the  values  of  Ponldcoulaut  were  employed” 
instead  of  those  of  Plana.  There  is  even  a  suspicion  expressed  that  Longstreth  had  been  unfair  to  Pontecou¬ 
lant,  and  appropriated  his  corrections  without  acknowledgment.  This  suspicion,  however,  was  expressed 
before  having  seen  the  original  memoir  of  Longstreth,  the  examination  of  which  instantly  exonerates  Long- 
Btreth  from  so  unjust  a  charge,  for  Longstreth  expressly  says :  “The  coefficients  deduced  from  theory  by 
Damoiseau,  Plana,  Pontecoulant,  and  those  deduced  from  observation  by  Burckhardt,  (though  differing  con¬ 
siderably,)  give  the  moon’s  place  with  nearly  the  same  accuracy;  when  a  difference  exists,  I  have  carefully 
compared  them  with  observation,  and  deduced  the  most  probable  value.”  In  the  only  three  cases  (see  the 
note  at  the  end)  in  which  Longstreth  has  rejected  Pontecoulant’s  terms,  and  thereby  declared  them  to  be  wrong, 
the  subsequent  investigations  of  Pontecoulant  himself,  which  are  published  by  Lubbock,  show  that  Ponte¬ 
coulant  was  in  error,  although  right  in  the  other  cases,  and,  consequently,  the  skill  and  accuracy  of  Longstreth’s 
comparisons  and  the  justness  of  his  verdict  are  triumphantly  sustained. 

In  regard  to  the  decisions  of  posterity  I  may  be  mistaken  ;  but  it  seems  to  me  that  the  whole  scries  of 
reductions  of  the  lunar  observations  of  Greenwich  from  1750  to  1851,  made  under  the  direction  of  the  astron¬ 
omer  royal,  and  of  the  comparisons  with  Plana’s  theory,  demonstrate  that  to  Plana  alone  will  be  given  the 
credit  of  first  bringing  the  lunar  theory  to  a  degree  of  perfection  sufficient  for  the  practical  “  solution  of  the 
problem  of  finding  the  loifgitude  at  sea  by  means  of  lunar  observations.” 

I  am  moreover  convinced  that  a  still  higher  claim  can  be  established  for  Lubbock  and  Pontecoulant. 
The  ordeal  to  which  I  have  been  subjecting  the  tables  of  Hansen  is  much  more  severe  than  that  of  meridian 
observations  of  the  moon;  and  so  far  as  I  have  gone,  they  have  stood  it  wonderfully.  The  mean  eiTor  of  the 
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tables  in  longitude  seems  to  be  less  than  a  second  of  arc,  during  the  period  embraced  by  my  investigations. 
It  is  thought  that  more  recent  observations  indicate  wider  discrepancies ;  but  if  this  be  so,  I  believe  that  it  will 
be  found  to  arise  from  some  accidental  cause  of  non-conformity  which  can  be  easily  remedied.  I  am  equally 
confident  that  when  our  American  tables  are  revised,  as  they  soon  must  be,  the  small  differences  between  them 
and  the  corrected  theories  of  Lubbock  and  Pontecoulant  will  disappear,  and  they  will  then  assume  the  same 
degree  of  accuracy  which  I  am  now  disposed  to  attribute  to  those  of  Hansen.  The  time,  then,  seems  to  be  at 
hand  when  meridional  observations  of  the  moon  will  no  longer  serve  to  test  the  accuracy  of  the  tables ;  when 
extra-meridiona^ observations  will  be  set  aside  as  useless  and  cumbersome  superfluity;  when  the  observations 
of  occultations  on  the  dark  limb  of  the  moon  will  assume  a  new  importance ;  and  when  it  will  be  admitted  that 
a  single  observation  of  an  occultation  reduced  by  the  exclusive  aid  of  the  lunar  tables  without  any  use  of 
simultaneous  observations,  will  determine  a  longitude  with  a  probable  error  not  exceeding  a  second  of  time. 
The  geometers  to  whom  the  final  credit  of  this  great  result  must  be  given  are  Lubbock  and  Pontecoulant. 
What  test  is  reserved  for  the  ultimate  comparison  of  the  theories  of  Pontecoulant,  Hansen,  and  Delaunay  ^ 

Very  respectfully, 

BENJAMIN  PEIRCE. 


Professor  A.  D.  Bache,* 

Superintendent  of  the  Coast  Survey. 


Note. — There  is  still  a  fourth  coeflBcient,  that  of  argument  22,  In  which  Plana’s  coefficient  of  3". 309  was  rejected,  and 
Lubbock  inconsiderately  attributes  to  Longstreth  the  new  coefficient  0''.8,  which  is  adopted  in  the  American  tables  and 
attributed  to  Plana.  But  it  was  taken  by  me  from  Airy's  table  of  coefficients  in  the  teducLion  of  (he  Oreenwich  oburvationa  of  the 
moon,  and  no  other  origin  of  the  coefficients  of  that  table  but  Plana  is  acknowledged  in  that  work.  The  answer  to  the 
question  of  authority  in  this  case  must,  therefore,  be  sought  by  Mr.  Lubbock  from  the  Abtronombr  Rotal. 


APPENDIX  No.  14. 

REPORT  OF  DR.  B.  A.  GOULD  ON  THE  PROGRESS  OF  COMPUTATIONS  FOR  DEDUCING  LONGITUDE  FROM 
OBSERVATIONS  BY  TELEGRAPH  BETWEEN  CALAIS,  ME.,  AND  NEW  ORLEANS,  LA. 

Cambridge,  November  13,  1862. 

Dear  Sir  :  During  the  last  year  the  Coast  Survey  operations  under  my  direction  have  consisted 
exclusively  of  computations  and  reductions,  the  field-work  being  suspended  in  consequence  of  the  war. 
The  same  cause  has  acted  to  retard  the  progress  of  the  reductions  to  a  considerable  extent,  and  but  for  the 
diminution  of  my  party  which  it  has  occasioned,  1  might  at  present  enjoy  the  satisfaction  of  reporting  the 
whole  of  the  longitude  work  as  completely  reduced.  No  small  progress  has,  however,  been  made,  and  the 
work  has  been  completed  upon  four  of  the  campaigns,  viz :  Calais — Bangor ;  Apalachicola — Eufaula ; 
Macon — Eufaula;  Pensacola — Mobile. 

The  discussion  of  these  observations,  although  extended  and  minute,  has  elicited  few  results  of  general 
scientific  interest  which  have  not  been  brought  to  light  by  the  computation  of  former  longitude  measurements. 
The  phenomena  attending  the  transmission  of  signals  have  been  similar  in  these  and  in  former  campaigns, 
showing  in  all  approximately  the  same  velocity  of  transmission,  and  the  same  dependence  upon  the  position 
and  strength  of  the  batteries. 

So,  loo,  the  same  results  have  been  deduced  from  the  examination  of  the  personal  differences  of  observers; 
and  it  is  now  beyond  question  that,  by  the  chronographic  method,  at  least,  the  personal  equations,  although 
manifest,  are  very  far  from  constant,  varying  greatly  with  external  circumstances  and  with  physical  condition. 
Indeed,  their  variability  is  so  decided  as  to  lead  me,  in  the  discussion  of  the  observations,  to  aim  always  at 
their  elimination,  rather  than  at  their  determination,  contrary  to  the  course  originally  pursued. 

The  mean  error  of  observations  appears  to  vary  but  little  for  the  same  observer,  its  average  ranging,  for 
different  observers,  between  nine  and  fourteen  hundredths  of  a  second  for  a  single  tap. 

The  changes  of  azimuth  during  the  period  of  observation  have  been  referred  in  previous  reports,  and 
constitute  one  of  the  most  interesting  and  striking  phenomena  which  the  computations  have  brought  to  light. 
In  all  the  telegraphic  longitude  measurements  without  exception,  both  in  summer  and  winter,  in  the  northern 
and  the  southern  States,  the  transit  instruments  have  been  found  affected  by  a  motion  in  azimuth  differing  in 
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amount  and  in  regularity  at  different  stations,  but  almost  without  exception  having  the  same  general  tendency, 
viz  :  a  motion  of  the  westerly  end  of  the  axis  towards  the  south  as  the  night  advanced.  The  only  apparent 
exceptions  in  twenty-five  series  of  observations  are  at  Macon  in  1856,  and  at  Mobile  in  1858;  but  the  series 
at  Macon  in  1855  and  1860,  and  Mobile  in  1857  and  186  J,  confirm  the  general  rule,  and  I  suspect  the  excep¬ 
tions  to  be  rather  apparent  than  real.  I  do  not  mean  to  say  that  the  change  has  been  in  this  direction  on 
every  night,  at  each  station,  in  every  campaign,  but  that  the  apparent  exceptions  have  been  so  few  and  so 
marked  as  to  lead  to  the  conviction  that  they  are  due  to  some  special  and  abnormal  influence,  such  as  a  jar 
to  the  instrument  or  some  erroneous  observation. 

The  uniform  occurrence  of  this  azimuthal  change,  and  the  uniformity  of  its  direction,  naturally  lead  us 
to  seek  its  origin,  not  in  local  disturbance,  but  in  some  geognostic  law.  The  conviction  has  been  forced  upon 
my  mind  that  the  change  is  due  to  the  diminution  of  temperature  of  the  earth’s  surface  travelling  westward 
with  the  diurnal  rotation.  These  changes  in  azimuth  seem,  in  some  degree  at  least,  to  depend  on  the  thermal 
changes  over  an  area  too  large  to  enable  us  to  connect  them  with  the  thermometric  variations  at  the  place  of 
observation ;  or,  if  they  should  in  fact  be  functions  of  these  local  variations,  the  laws  by  which  the  changes 
of  surface  temperature  follow  the  atmospheric  changes  are  not  sufficiently  understood  to  render  the  investigation 
easy,  even  with  fuller  detail  than  our  observations  permit. 

Nowhere  have  these  changes  been  so  great  and  so  uniform  as  at  the  station  Lower  Peach  Tree,  on  the 
Alabama  river,  about  midway  between  Montgomery  and  Mobile.  All  attempts  to  exchange  longitude  signals 
between  these  two  cities  directly  having  proved  unavailing,  it  became  necessary  to  establish  an  intermediate 
station.  An  astronomical  station  was  therefore  constructed  at  Lower  Peach  TVee,  and  its  differences  ot 
longitude  from  Montgomery  and  from  Mobile  were  determined  separately.  At  this  station  the  average 
change  in  azimuth  on  eight  “telegraph  nights,”  between  the  first  and  last  observations,  was  +0^.57;  the 
mean  hourly  change  being  -(-0«.052  during  the  first  ten  days  of  April,  and  averaging  -(-0^.145  during  the 
period  between  the  19th  and  28th  of  the  same  month.  Upon  five  nights  between  May  21  and  June  7  the 
total  change  averaged  4-0^.697,  and  the  mean  hourly  change  was  -1-0^.123.  On  only  one  night  out  of  sixteen 
for  which  the  observations  have  been  carefully  studied  does  there  appear  any  exception  to  the  direction  of 
this  change.  On  this  date  the  azimuthal  change  between  the  earliest  and  latest  observations  was  negative, 
but  there  is  strong  reason  to  suspect  some  disturbance  of  the  adj’ustments  during  the  exchange  of  signals  on 
that  night,  and  all  the  more  as  each  of  the  two  series  of  observations  for  azimuth,  treated  by  itself,  gives 
unmistakable  indications  of  the  same  positive  change  observed  on  other  nights. 

It  has  been  impossible  to  do  justice  to  the  observations  at  this  station  without  the  regular  employment 
of  a  term  dependent  upon  the  time  in  the  adopted  value  of  the  azimuth.  Such  a  term  has,  indeed,  been 
habitually  employed  in  discussing  the  results  of  other  campaigns,  but  hitherto  rather  as  a  refinement  than  as 
a  necessity.  It  has,  in  practice,  been  made  directly  proportional  to  the  time  during  the  night’s  work,  but 
there  are  some  indications  that  the  change  was  less  rapid  in  the  early  part  of  the  evening  than  in  the  later 
hours. 

The  simultaneous  changes  at  Montgomery,  though  much  less  in  amount,  were  none  the  less  decided. 
Here,  on  eight  telegraph  nights,  the  average  hourly  variation  was  4-0^.013;  and  the  examination  of  the 
shorter  series  of  observations  made  on  other  nights  gives  the  same  value. 

It  should  be  stated  that,  for  the  instrument  at  Peach  Tree,  motions  in  azimuth  were  so  great  as  to 
render  it  necessary  to  adjust  the  position  of  the  axis  at  the  commencement  of  every  night’s  work.  The 
instrument  used  was  the  Coast  Survey  transit  instrument  No.  8,  which  has  been  employed  in  most  of  the 
previous  longitude  measurements,  and,  like  the  others  used  for  the  same  purpose,  consists  of  a  forty-six  inch 
telescope,  of  which  the  axis  is  supported  by  a  cast-iron  frame,  formed  of  a  single  piece,  so  that  the  two 
Y  beds  are  parts  of  one  and  the  same  casting.  This  frame  is  ordinarily  made  to  rest  upon  a  granite  block, 
three  feet  wide  and  one  foot  thick,  sunk  in  the  ground  to  the  depth  of  more  than  three  feet,  and  rising  to  a 
height  of  thirty  inches  above  the  surface ;  but,  in  the  unexpected  contingency  of  the  establishment  of  the 
station  at  Peach  Tree,  it  became  necessary  to  use  wood,  since  there  was  neither  granite  in  the  region  nor 
time  to  obtain  it  from  the  north.  The  wooden  block  was,  however,  hard  and  well  seasoned,  and  the  experience 
of  former  years,  when  the  employment  of  wood  became  necessary,  affords  no  reason  for  supposing  the  azimuthal 
changes  to  have  been  in  any  way  connected  with  the  material  of  the  pier.  The  soil  of  the  region  consists  of 
red  clay,  covered  to  the  depth  of  about  six  inches  with  sandy  loam.  The  wooden  support  of  the  instrument 
was  imbedded  to  the  depth  of  three  and  a  half  feet,  resting  on  a  compact  bed  of  sand,  placed  there  for  the 
purpose,  and  surrounded  by  sand  well  rammed  down  between  the  surrounding  clay  and  the  pier. 
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Among  the  observations  of  the  Macon-Eufanla  and  Pensacola-Mobile  campaigns  are  several  series  of 
clock  signals,  or  simultaneous  records  of  the  beats  of  the  clocks  at  both  stations,  recorded  on  all  the  registers. 
These  clock  signals  were  made  alternately  with  series  of  observations  for  time,  in  the  hope  that  some  method 
might  yet  prove  equal  in  accuracy  to  that  of  star  signals,  w'hich  should  be  at  the  same  time  less  tedious, 
laborious,  and  expensive.  The  experiment  has  been  thus  again  fairly  tried,  but,  I  regret  to  say,  found 
wanting.  At  least,  with  the  portable  instruments  which  from  the  very  nature  of  the  case  we  most  use,  the 
error  and  rate  of  the  clocks  cannot  be  determined  closely  enough  to  give  differences  of  longitude  equal  in 
accuracy  to  those  obtained  by  the  method  of  star  signals.  The  accordance  of  results  during  any  one  series 
is  admirable  and  seductive  ;  but  the  comparison  of  the  results  of  different  series  and  on  different  dates  unmasks 
the  delusion,  and  shows  that  the  clock  rates  cannot  be  relied  upon  as  sufficiently  constant,  although  the  clocks 
are  of  the  best  workmanship  of  Kessels,  Hardy,  and  Krille. 

During  the  past  year  the  circumpolar  and  time  star  lists  to  w^hich  I  have  frequently  alluded  in  former 
reports,  and  which  had  been  improved  from  time  to  time  during  the  past  eight  years,  have  been  adopted  by 
the  Naval  Observatory  and  by  the  Nautical  Almanac  as  standards  of  right  ascension,  and  have  been  printed 
together  with  tables  of  mean  places  of  each  of  the  one  hundred  and  seventy-six  stars  for  the  beginning  of  the 
thirteen  years  1851-1863.  The  methods  and  details  of  their  formation,  together  with  the  discussion  of  the 
systematic  differences  of  the  several  catalogues  and  series  of  observations  employed,  are  prepared  in  full  detail 
for  publication  with  the  “  Records  and  Results'*  of  the  Coast  Survey.  The  equinoctial  point  corresponding 
to  Argclander's  DLX  Siellarum  Fixarum  Positiones  Medics**  was  selected  as  the  fiindamental  zero  for 
both  catalogues,  and  all  the  materials  employed  were  subjected  to  the  corrections  requisite  for  referring  them 
to  this  zero  before  they  were  introduced  into  the  equations  of  condition.  All  observations  since  the  time  of 
Bradley  which  seemed  likely  to  add  to  the  precision  of  resultant  values  were  incorporated  in  the  determinations, 
and  I  think  w^e  may  be  justified  in  regarding  the  positions  and  proper-motions  of  these  lists  as  commensurate 
in  accuracy  with  the  present  condition  of  practical  astronomy,  and  therefore  not  unworthy  of  the  title 
“  standard  right  ascensions." 

The  beginning  of  the  year  1855  was  chosen  as  the  epoch  of  the  two  star  lists,  primarily  because  it  was  a 
date  near  to,  yet  in  advance  of,  the  time  at  which  their  preparation  was  begun,  viz  :  1852  ;  but  there  seemed 
an  additional  appropriateness,  inasmuch  as  this  epoch  is  precisely  one  century  later  than  that  to  which 
Bradley's  observ'ations  are  referred  in  the  Fundamcnta  Astronomies, 

The  right  ascensions  deducible  from  the  field  observations  of  the  telegraph  parties,  although  made  with 
small  portable  instruments  and  a  magnifying  power  never  exceeding  one  hundred,  have,  to  my  astonishment 
and  delight,  been  proved  by  these  computations  to  surpass  in  accuracy  a  majority  of  the  observations  upon 
which  the  determination  of  the  “  standard  places"  was  necessarily  based.  I  have,  therefore,  taken  steps 
towaids  collecting  the  observations  of  the  stars  of  our  lists  from  the  records  of  the  several  campaigns,  with 
the  purpose  of  employing  them  in  the  next  revision  to  which  the  increase  of  observations  and  the  lapse  of 
time  may  render  it  desirable  to  subject  them. 

Moreover,  as  each  successive  longitude  campaign  has  been  computed,  the  right  ascensions  of  the  signal 
stars  employed  have  been  deduced  and  placed  on  record ;  and  I  hope  before  long  to  submit  a  catalogue  of 
the  right  ascensions  of  between  five  apd  six  hundred  of  these  signal  stars,  as  an  incidental  fruit  of  the  careful 
zeal  of  the  observers,  especially  of  Messrs.  Dean  and  Goodfellow,  by  whom  far  the  greater  part  of  the  observa¬ 
tions  have  been  made. 

Since  my  last  report  I  have,  to  my  gi*eat  regret,  lost  the  services  of  two  accomplished  and  valued  aids, 
Messrs.  James  H.  Toomer  and  John  S.  Bradford,  the  former  by  resignation,  the  latter  by  his  transfer  to  a 
wider  field  of  usefulness.  I  have,  however,  been  aided,  as  in  former  years,  by  Professor  George  Searle  and 
Mr.  Cleveland  Abbe,  to  whose  assiduity  and  care  the  value  of  the  work  done  is  in  great  measure  due. 

Very  respectfully  and  truly,  yours, 

B.  A.  GOULD. 


Professor  A.  D.  Bache, 

Superintendent  United  States  Coast  Survey, 
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APPENDIX  No.  15. 

DISCUSSION  OF  THE  MAGNETIC  AND  METEOROLOGICAL  OBSERVATIONS  MADE  AT  THE  GIRARD  COLLEGE 
OBSEuVATORY,  PHILADELPHIA,  IN  1840,  1841,  1842,  1843,  1844,  AND  1845.  PART  IV.  —  I NVESTIGATION 
OF  THE  ELEVEN  (OR  TEN)  YEAR  PERIOD,  AND  OF  THE  DISTURBANCES  OF  THE  HORIZONTAL  COMPONENT 
OF  THE  MAGNETIC  FORCE.  BY  A.  D.  BACHE,  LL  D.,  SUPERINTENDENT  UNITED  STATES  COAST  SURVEY. 

Yolume  XI  of  the  Smithsonian  Contributions  to  Knowledge  contained  a  discussion,  in  three  parts,  of 
the  observ'ations  for  magnetic  declination ;  the  first  part  referring  to  the  eleven  (or  ten)  years  period  in  the 
amplitude  of  the  solar  diurnal  variation,  and  of  the  disturbances  of  the  magnetic  declination ;  the  second,  to 
the  annual  inequality  of  the  solar  diurnal  variation ;  and  the  third,  to  the  influence  of  the  moon  on  the 
magnetic  declination.  The  present  discussion  refers  to  the  changes  of  horizontal  force,  and  will  be  earned  on 
in  the  same  order  as  the  former,  so  as  to  disjiense  with  explanations  in  the  mode  of  treatment,  unless  in  those 
portions  involving  the  peculiarities  of  the  horizontal-force  instrument  and  record.  Charles  A.  Schott,  esq., 
has  rendered  me  the  same  assistance  in  this  work  stated  in  the  introduction  to  Part  I. 

The  horizontal-force  instrument  was  one  of  Gauss’s  large  bifilar  magnetometers,  made  by  Meyerstein,  of 
Gottingen,  the  w'cight  of  the  magnetic  bar  being  about  twenty-five  pounds,  and  its  length  being  thirty-six 
inches  and  five-eighths.  The  suspension  wires  were  slightly  inclined,  the  smaller  distances  between  them 
being  above  the  larger.  The  value  of  one  division  of  the  scale  in  parts  of  the  horizontal  force  was  determined 
to  be:  in  May,  1840,  0.000035;  in  June,  1841,  0.000038.  The  mean,  or  0.0000365,  is  the  value  used 
throughout  the  series.  The  sensibility  of  the  instrument  W'as  thus  very  considerable.  The  instrument 
having  been  properly  adjusted  with  the  bar  at  right  angles  to  the  mean  magnetic  meridian,  the  torsion  angle 
Z  was  found  to  be  7i^  43'.  The  relation  k  =  a  cotan,  Z  expresses  the  value  of  one  scale  division  k  in  parts 
of  the  horizontal  force,  a  being  the  value  of  a  scale  division  in  parts  of  the  radius;  or  0.000 11  =  0'.38,  and  Z 
the  angle  of  torsion.  Increase  of  readings  on  the  scale  corresponded  to  decrease  of  horizontal  force. 

The  instruments  wxre  placed  in  position  by  the  equations  deduced  by  Professor  Lloyd  for  the  case  of 
the  declinometer  in  equilibrium  with  the  horizontal  and  vertical  force  magnetometers,  the  position  of  instable 
equilibrium  being  taken  necessarily  from  the  form  and  position  of  the  observatory.  The  effect  of  the  small 
vertical-force  bar  at  first  used  upon  the  bifilar  was  quite  insensible,  and  that  of  the  declinometer  bar  affected, 
the  value  of  the  scale  but  slightly,  the  effect  of  both  instruments  changing  the  value  of  the  scale  divisions 
only  in  the  ratio  of  1  to  0.9956. 

A  thermometer,  by  Francis,  of  Philadelphia,  divided  to  half  degrees  of  Fahrenheit’s  scale,  and  easily 
read  to  tenths,  was  placed  in  the  box  of  the  horizontal-force  magnetometer,  and  as  near  as  practicable  to 
the  bar. 

After  the  bifilar  was  set  up,  a  motion  commenced  in  the  direction  indicating  decrease  of  force ;  it  was 
progressive,  though  not  steadily  so.  After  a  time  an  extra  scale  was  required  on  occasions  of  auroral  or  other 
disturbances,  and  finally  the  ordinary  readings  were  upon  this  extra  scale.  On  the  occasion  of  the  change  of 
the  vertical- force  magnetometer,  in  January,  1841,  by  the  substitution  of  Saxton’s  balance  magnetometer  for 
Lloyd’s,  the  magnetism  of  the  horizontal-force  bar  was  examined  and  found  to  have  sensibly  decreased ;  its 
force  amounted  to  0.9601  of  its  original  force,  in  May,  1840.  The  experiments  were  made  by  means  of 
deflections  with  a  subsidiary  declinometer  bar,  the  only  means  then  available.  A  further  experimeut  of  the 
loss  of  force  was  made  in  June,  1841,  when  the  instrument  was  accidentally  disturbed  by  oue  of  the  observers. 
The  loss  of  magnetism  then  found,  by  means  of  a  new  determination  of  the  angle  Z,  was  0.0314  of  its  amount 
in  January,  1841.  To  ascertain  the  change  of  magnetism  of  the  bars  of  the  magnetometers,  vibrations  were 
also  made  use  of,  but  they  led  to  no  satisfactory  result.  The  progressive  change  of  the  scale  readings  from 
the  change  of  the  horizontal  force  and  loss  of  magnetism  of  the  bar  will  be  investigated  further  on. 

The  observations  between  June,  1840,  and  September,  1843,  were  made  bi-hourly,  and  from  October, 
1843,  to  the  close  of  the  series,  hourly.  The  series,  extending  over  five  years,  is  not  quite  continuous.  No 
observations  were  made  on  eleven  days  in  January,  1841,  on  the  occasion  of  the  introduction  of  a  new  vertical 
force  magnetometer,  and  the  consequent  necessity  of  readjusting  the  instruments ;  in  January,  February,  and 
March,  1843,  the  work  was  reduced  to  but  a  single  reading  a  day,  by  circumstances  elsewhere  stated ;  there 
21  c  s 
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are  also  some  minor  disturbances  at  other  times,  when  the  differences  in  the  readings,  however,  were  ascer¬ 
tained  and  allowed  for.  Full  statements  heaiirg  on  the  continuity  of  the  series  will  be  given  in  subsequent 
pages. 

The  reduction  proper  necessarily  commences  with  the  operation  of  bringing  all  the  readings  to  the  same 
standard  temperature,  to  render  them  comparable  among  themselves. 

Correction  of  the  readings  of  the  hifilar  magnetometer  for  changes  of  temperature. 

The  care  bestowed  on  the  experiments  to  ascertain  the  effect  of  the  temperature  on  the  instrument,  and 
the  perseverance  with  which  they  were  carried  out,  were  not  rewarded  with  a  corresponding  degree  of  agree¬ 
ment  in  the  results  obtained  by  the  various  processes  employed.  This,  it  will  be  recollected,  was  also  the 
case  at  other  observatories.  The  subject  of  the  coefficient  of  temperature  for  the  bidlar  magnet  is  fully  treated 
in  the  preface  to  the  three  volumes  containing  the  record,  and  it  will,  therefore,  in  this  place  only  be  necessary 
to  recapitulate  in  general  the  results,  and  to  state  the  nature  of  the  experiments  there  described. 

The  first  obsei-vations  for  the  temperature  coefficient  w'ere  made  on  July  16,  1810.  Oscillations  w^ere 
observed  alternately  at  the  ordinary  temperature  and  near  the  freezing  point,  obtained  by  surrounding  the 
box  containing  the  magnet  with  ice ;  at  the  same  time,  comparative  oscillations  of  a  bar  in  another  building 
were  observed  to  furnish  the  necessary  data  to  correct  the  bifilar  results  for  any  change  in  the  horizontal 
force  during  the  progress  of  the  experiments.  The  value  deduced  was  2.8  scale  divisions  for  a  change  of  1° 
Fahrenheit.  No  reliance  w'as  placed  on  this  result,  on  account  of  the  comparatively  rude  indications  of  the 
subsidiary  instrument,  and  also  on  account  of  an  irregularity  at  a  certain  point  in  the  curve  representing  the 
connexion  of  change  of  force  with  change  of  temperature. 

The  method  of  deflections  was  tried  and  abandoned  on  account  of  the  small  amount  of  deflection  at  a 
distance  sufficiently  great  to  prevent  the  chance  of  permanent  changes  from  the  mutual  action  of  the  bars. 

On  the  22d  of  Febi-uary,  1841,  comparisons  by  vibrations  were  again  resorted  to,  but  with  no  better 
success,  the  conection  for  change  of  force  during  the  interval  being  unsatisfactory.  The  result  deduced  was 
3.0  scale  divisions  for  1^  Fahrenheit. 

Applying  the  results  to  the  readings  of  the  bar  when  mounted  on  the  bifilar  suspension  wires  in  the 
observatory,  they  were  so  little  satisfactory  that  it  was  detennined  to  get  the  change  of  intensity  of  the  bar 
by  heating  and  cooling  the  observatory  while  the  bar  remained  in  situ. 

In  January  and  February,  1842,  a  continuous  series  of  observations  was  made  by  allowing  the  obser¬ 
vatory  to  attain  the  winter  temperature  on  one  day,  and  obtaining  thus  a  result  by  comparison  with  the  pre¬ 
ceding  and  succeeding  days,  when  the  room  was  artificially  wanned.  The  value  found  was  1.55  scale  divisions 
for  1^  Fahrenheit.  At  this  time  the  observatory  was  warmed  by  a  soapstone  stove  with  copper  fixtures. 

About  the  close  of  the  year  1842  an  efficient  set  of  subsidiary  instruments  was  mounted  in  one  of  the 
college  buildings,  tlie  bifilar  magnet  being  about  nine  inches  in  length.  After  the  relative  value  of  the  scales 
of  the  instruments  had  been  ascertained,  comparative  observations  were  made,  six  each  day,  in  the  morning 
and  afternoon.  These  observations  and  results  are  given  in  a  table  extending  over  eleven  months  in  1843, 
and  over  eleven  months  in  1844.  The  results  were  fluctuating,  and  the  discrepancies  proved,  conclusively!* 
that  other  causes  were  at  w^ork  which  would  not  be  accounted  for.  The  changes  in  the  force  were  generally 
small.  In  the  course  of  these  experiments  I  found,  beyond  a  doubt,  that  instruments  of  the  same  dimensions 
w'ere  required  to  give  comparative  results.  During  an  aurora  the  small  instrument  in  the  college  gave  by  no 
means  the  same  results  as  the  large  instrument  in  the  observatory.  Thpre  were  numerous  comparisons 
determining  this.  I  had  reason  also  to  believe  that  the  large  bar  had  its  induced  magnetism  easily  disturbed* 
and  not  regularly  renewing  itself,  so  that  the  correction  for  temperature  may  be  supposed  compound,  one 
part  permanent  and  one  part  temporary.  The  following  results  were  obtained  : 

Observations  between  February  and  June,  1843,  2.50  scale  divisions. 

“  **  July  and  December,  1843,  2.28  “  “ 

“  “  January  and  June,  1844,  1.94  “  “ 

“  “  July  and  December,  1844,  2.00  “  ** 

for  1^  Fahrenheit.  It  may  also  be  stated  that  no  reasonable  supposition  in  regard  to  differences  of  tempera¬ 
ture  between  the  indications  of  the  thermometer  and  magnetic  bar,  or  to  changes  in  the  coefficient  varying  with 
the  temperature,  will  explain  all  the  cases  of  discrepancies.  In  these  comparisons,  always  near  each  other  in 
time,  small  differences  in  intensity,  as  shown  by  the  subsidiary  instrument,  were  allowed  for,  but  the  correc¬ 
tions  for  temperature  of  this  latter  instrument  were  neglected,  as  the  changes  of  temperature  in  the  building 
where  it  was  placed  were  small. 
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Another  method,  not  quite  bo  unobjectionable  as  tbe  preceding  one,  was  tried ;  it  consisted  in  taking  the 
results  corresponding  to  the  highest  temperatures  during  each  winter,  and  comparing  them  with  those  corre¬ 
sponding  to  the  lowest  temperatures,  a  correction  being  made  to  reduce  the  changes  of  force  by  means  of  the 
secondary  instrument.  These  comparisons  were  liable  to  be  affected  by  the  unequal  distribution  of  the  results 
used  over  the  different  parts  of  the  month.  The  result  was  :  for  combinations  and  comparisons,  from 


January,  1844,  to  June,  1844,  2.03  scale  divisions 

July,  1844,  to  December,  1844,  2.29  “  “ 


for  each  degree  of  Fahrenheit’s  scale. 

The  mean  value  of  all  the  results  obtained  by  the  various  processes  explained,  is  2.6  scale  divisions,  and, 
as  a  preliminary  measure,  it  was  supposed  that  the  coefficient  was  changeable;  and  hence  a  correction  for 
change  of  temperature  was  applied,  varying  from  3.2  scale  divisions  in  1840,  to  2.0  scale  divisions  in  1844. 

On  resuming  the  discussion  it  was  thought  desirable  to  deduce  a  value  for  this  coefficient  directly  from 
the  entire  mass  of  observations,  as  this  could  not  fail  to  satisfy  the  whole  series.  For  this  purpose  it  was 
indispensable  to  make  the  series  of  obsecrations  continuous,  or,  in  other  words,  to  refer  the  readings,  extending 
over  five  consecutive  years,  to  the  same  initial  division  of  the  scale.  This  is,  therefore,  a  proper  place  for 
stating  all  cases  when  the  instrument  suffered  any  disturbance,  and  the  amount  of  scale  correction  required. 
All  necessary  explanations  are  given  in  tbe  record. 

The  first  break  in  the  series  occurred  August  27,  ]  840,  at  12^  22^  (Philadelphia  time,)  when  the  mirror 
was  accidentally  deranged.  The  observed  numbers  from  this  date  to  September  22,  at  12*'  22^",  have  been 
brought  to  comparison  with  former  numbers  by  the  mean  position  of  the  bar  for  six  previous  days,  (in  some 
ca.«e8  seven,)  and  by  the  hours,  from  0^*  22'"  to  22*'  22'"  inclusive.  This  correction  is  already  applied  in  the 
record ;  its  probable  error  is  given  as  3.3  scale  divisions. 

On  September  22,  1840,  the  instrument  was  readjusted. 

An  interruption  of  eleven  days  occurred  in  January,  1841,  owing  to  the  introduction  of  a  reflecting 
vertical-force  magnetometer,  and  requiring  a  new  arrangement  of  the  instruments.  The  horizontal-force  mag¬ 
netometer  was  left  in  its  place.  The  mean  values  for  January,  viz  :  944.6  divisions  for  the  bifilar,  and  36^.5 
for  the  corresponding  temperature,  as  given  in  volume  1  of  the  record,  may  be  reduced  to  the  true  mean  by 
the  interpolation  of  values  between  December  31  and  January  12.  The  daily  mean  (at  32®)  on  December 
31  was  842.3,  and  on  January  12,  913.0 ;  hence,  omitting  the  readings  for  January  3d  and  lOtb,  as  Sundays, 
the  complete  monthly  mean  should  be  18.6  divisions  less,  or  equal  926.0.  • 

The  observations  were  resumed  on  the  12th,  and  continued  to  February  8th  at  22*'  49.}"',  when  the  wires 
were  found  to  have  been  slightly  deranged.  Two  days  previously,  Febniary  6,  18*'  22"'  (Philadelphia  time,)  a 
great  change  in  the  position  was  noticed;  on  re-arranging  the  instrument,  it  did  not  return  to  its  former  read¬ 
ings.  A  correction  of  -f-llO  has  been  applied  (in  the  record)  to  the  previous  mean  readings  only  in  this 
month,  and  in  consequence  -f  116  divisions  should  be  added  to  each  individual  reading  from  the  commence¬ 
ment  of  the  series;  but  on  account  of  another  disturbance  of  the  instrument,  on  the  22d,  at  16*'  22"'  (Phila¬ 
delphia  time,)  a  further  correction  of  -1-92.8  scale  divisions  should  be  applied.  The  total  correction  is^ 
therefore,  -f  208.8.  Besides  these  corrections,  the  readings  on  the  22d  from  0*'  22*"  (Philadelphia  time)  to 
10*'  22'"  (Philadelphia  time)  inclusive,  should  be  increased  by  H-25.1  divisions,  the  alhidade  of  the  instiu’ 
ment  having  been  disturbed.* 


On  the  2d  of  June,  1841,  the  suspension  wires  were  struck  accidentally,  deranging  the  instrument;  the 
readings  were  then  near  the  end  of  the  subsidiary  scale,  and  in  re-arranging  the  instrument  the  new  readings 
were  brought  near  the  middle  of  the  scale.  The  total  difference  between  the  old  and  new  scale  readings. 


latter 

commencing  with  the  first  of  the  month,  is 

900  scale  divisions. 

The  means  between  June  Ist 

®  The  corrected  daily  means  for  the  month  of  February, 

1841,  should,  therefore,  read  as  follows — 

let... 

.  1163.6 

10th . 

.  1131.1 

19th . 

....  1127  9 

2(1... 

.  1144  8 

11th . 

.  1103.8 

20th . 

....  1130  0 

3(1... 

.  1141.9 

12ih . 

.  1082.6 

22d . 

_  1182  9 

4th.-. 

.  1133  0 

13th . 

.  10K3.5 

23d . 

_  1182.6 

6th. 

.  11.38.1 

15th _ 

.  1100  0 

24th . 

....  1128  0 

. .  1 1:^8  6 

Ifith _ 

.  1122  1 

25th . 

1107  7 

8ih 

-  llfti  2 

17  th 

...  1139  7 

26th . 

-  1144.6 

Qth 

1  ikd 

Iftth  _ 

_  1137.0 

27th . 

-  1162.3 

Mean . . . . . 
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5th  are  already  corrected  in  the  record,  but  the  individual  bi-hourly  readings  require  a  correction  of  +213* 
scale  divisions  to  produce  these  means.  It  was  thought  best  not  to  apply  this  correction  of  — 900  divisions 
to  the  observations  between  June,  1840,  and  June,  1841,  but  simply  to  state  the  quantity,  since  it  can  be 
applied  easily  to  any  result  hereafter. 

At  the  close  of  1842  the  regular*  observations  were  discontinued  for  three  months,  during  January,  Feb¬ 
ruary,  and  March,  1843;  a  daily  reading  was  taken  at  14^^  22™  (Philadelphia  time,)  in  order  to  keep  up  a 
continuity  in  the  series.  By  means  of  the  reduced  readings  in  the  same  months  in  the  other  years,  it  was 
found  that  a  correction  of  —3*^.4  —3^.7  and  +1*^.5  for  January,  February,  and  March,  respectively,  was 
required  to  refer  the  mean  at  14^  22™  to  the  mean  of  a  complete  bi-hourly  daily  series.  Applying  these  cor¬ 
rections,  the  corrected  monthly  means  become — 

For  January,  1843 . . 803**.?  at  59^.2 

For  February,  1843 . 798‘b9  at  510.9 

For  March,  1843 . 815M  at  48^.7 

On  the  15th  of  April,  1843,  the  instimment  was  carefully  examined  and  found  in  adjustment. 

At  6**  50™  on  May  4,  1843,  the  bifilar  was  disturbed,  but  readjusted  on  May  5,  before  the  regular  obser¬ 
vation  at  2^*  21™  p.  m.  A  correction  of  — 16  divisions  during  the  interval  is  to  be  applied  to  the  readings. 
After  this  date  the  instrument  remained  undisturbed. 

We  have,  therefore,  for  discussion  the  following  continuous  series  of  monthly  means  of  the  readings  of 
the  bifilar  magnetometer  with  its  corresponding  mean  temperature.  The  series  extends  over  five  years  and 
one  mouth.  To  obtain  a  better  view  of  the  series,  the  correction  of  — 900  divisions  for  the  first  twelve  months 
has  been  applied;  it  gives  a  negative  value  to  the  June  mean  of  1840. 

Table  I. 

Recapitulation  of  monthly  mean  readings  of  the  hifilar  magnetometer ,  corrected  so  as  to  present  a  continuons 

series. 


BIFILAR  MAGNETOMETER.  I  TEMPERATURE. 


1S40~41. 

1841—42. 

1842—43. 

1843-44. 

1844  -45. 

1840—41. 

1841—42. 

1842-43. 

1843-44. 

1844-  45. 

June . . . 

-85., 

+432.3 

+663.5 

+901.0 

+1092.0 

-f72M 

+74M 

+71».3 

+75M 

+72*.  9 

Ju!y . 

+  90.1 

463.9 

710.2 

946.5 

1126.6 

75.6 

77.3 

76.8 

76.8 

77.8 

AugUit . 

146.2 

511.6 

718.1 

956.3 

1149.5 

75.5 

75.4 

74.7 

77.2 

75.8 

September . 

162.1 

537.9 

740. .1 

985.4 

1124.8 

65.0 

70.6 

72.5 

73.1 

71.5 

October . . . . 

149.4 

515.6 

768.8 

988.6 

1140.7 

58.7 

53.7 

67.9 

66.3 

68.8 

November . 

136.8 

503.1 

rn.8 

983.7 

1135.1 

47.4 

47.1 

61.8 

60.5 

61.5 

December . . 

156.0 

533.4 

775  9 

986.1 

1191.3 

35.7 

55.4 

57.3 

57.7 

57  4 

January . 

234.6 

561.0 

803.7  1 

988.3 

1227.2 

36  5 

61.5 

59.2 

51.7 

58.8 

February . 

235.7 

576  4 

798.9  , 

1018.1 

1221.6 

34.7 

60.5 

51.9 

54.6 

53.6 

March  ....‘ . . . 

;  248.9 

572.1 

815.1  i 

1032.1 

1235.3 

1  43.5 

64.1 

48.7 

62.8 

58.2 

April . 

1  266.5 

606.7 

869  5  1 

1067.6 

1257.3 

'  50  5 

65.5 

!  67.4 

63.8 

64.1 

May . 

June . . . . . . .  ... 

j  307.8 

625.1 

673.6 

1072.4 

1250.8 

1291.7 

I  60.3 

68.3 

68.4 

68.9 

64.3 

74.8 

i . 

Under  the  supposition  of  a  uniform  progression  in  the  change  of  the  mean  monthly  readings  (due  to 
change  in  the  horizontal  force  and  loss  of  magnetism  of  the  bar)  the  bifilar  readings  for  a  given  period  may  be 
represented  by  the  form — 

B=B,n  +  Aea;  +  A  /  y 
where  Bm  a  mean  bifilar  reading  for  the  period. 

X  the  change  during  a  period. 

y  the  change  in  the  reading  due  to  a  change  of  Fahr. 

A  e  =  difference  between  any  single  period  and  the  mean  epoch. 

A  /  =  “  any  temperature  and  the  mean  temperature. 

The  formula  was  first  applied  to  the  monthly  means  resulting  from  five  years  of  observation ;  it  gave 
y  =  +1.0  scale  division;  but  the  remaining  differences  showed  that  the  irregular  changes  between  June  and 


®  For  the  first  day  only  +142,  according  to  the  mean  in  the  rccoid. 
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July,  and  December  and  January,  of  the  years  1840-’41,  had  an  undue  effect  on  the  result.  The  first  year’s 
observations  were,  therefore,  omitted,  and  the  process  repeated  for  the  remaining  four  years.  The  twelve 
conditional  equations  gave  the  normal  equations — 

+  2143.15  =  +  143a?— 200.4y. 

-2549.73  =  -200.4a;  +711.1y. 

whence  x  =  monthly  efiect  of  the  progression  =  +16.5  scale  divisions. 
y=  temperature  correction  for  1°  Fahr.  =  +  1.8  “ 

An  examination  of  the  observed  and  computed  values  showed  that  the  introduction  of  a  term  z  would 
improve  the  agreement.  Solving  the  three  noimal  equations  we  found — 

a;  =  +  17.6 
y  =  +  1.62 
2r  =  -  0.31 

The  following  table  shows  the  comparison  of  the  observed  and  computed  monthly  mean  readings  of  the 
bifilar: 


1841—1845. 

Mean  temperature. 

Mean  observed  bifilar 
reading. 

Mean  computed. 

Difierence  c.  —  0. 

C.  —  0.  4-  3.5. 

June . . . 

iy.3 

772.2 

779.2 

+  7.0 

+  10.5 

July . 

77.2 

811.8 

806  2  i 

—  5.6 

—  2.1 

Augurt . 

76.5 

833  9 

824.7  ! 

—  9.2 

—  3.7 

September . 

71.9 

847.1 

837.0 

—  10.1 

—  6.6 

October . 

64.2 

853  4 

843.3 

—  lO.l  1 

—  6.6 

November . 

57.7 

849.9 

851.4 

+ 1.5  ; 

+  50 

December . . . . 

57.0 

872.2 

867.8 

-  4.4 

—  0.9 

January . . . 

57.8 

895.0 

866.0 

—  9.0 

—  5.5 

February... . 

55.2 

903.8 

897.9 

—  5.9 

—  2.4 

March . 

58.5 

918.6 

919.3 

+  0.7 

+  4.2 

April . . . . . 

65.2 

950.3 

945.4 

—  4.9 

—  1.4 

May . 

67.5 

955.5 

963.5 

+  8.0 

+  11.5 

Mean . 

65.17 

672.0 

Adding  +  3.5  scale  division  to  the  mean  value  of  Bm  the  above  differences  will  balance.  According  to 
the  above  results,  the  annual  progressive  change  is  +17.6X  12  =  211.2  scale  divisions,  and  the  change  in  mag¬ 
netic  moment  of  the  bar  for  a  change  of  1°  Fahr.  in  the  temperature,  or  y  =  + 1.62  X  0.0000365=0.0000591. 
This  agrees  with  the  best  direct  determination,  being  the  one  in  which  the  observatory  was  alternately  heated 
and  cooled. 

To  test  these  results,  a  combination  of  the  six  warmest  months  with  the  six  coldest  months,  by  alternate 
means,  furnished  several  values  for  q  depending  merely  on  the  assumption  of  a  gradual  regular  progressive 
change  dunng  each  year  and  a  half,  for  which  separate  results  were  deduced ;  this  series  commences  with 
May,  1841,  and  ends  with  April,  1845,  and  contains,  therefore,  the  same  number  of  months  as  the  first  com¬ 
bination,  excluding  at  the  same  time  the  two  defective  portions  noticed  above.  This  combination  also  pos¬ 
sesses  the  advantage  of  showing  the  variations  in  the  values  of  q. 
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Comhinatian  hy  alternate  means  of  the  warmer  months,  from  May  to  Octoher  inclusive,  with  the  colder  months, 

from  November  to  April  inclusive. 


Bifilar. 

Temperature. 

Alternate  means. 

Ad. 

At. 

q  in  scale  di¬ 
visions. 

May,  184],  to  Oct.,  1841 _ 

Nov.,  1841,  to  April,  1842 - 

461.5 

68. 57 

559.1 

59.  05 

582.9 

70.25 

23.8 

11.20 

+  2.1 

May,  1842,  to  Oct.,  1842 - 

704.3 

71.92 

683.0 

58.38 

21.3 

13.54 

+  1.6 

Nov.,  ]842,  to  April,  1843.... 

806.8 

57. 72 

823.1 

72.37 

16.3 

14.65 

+  1.1 

May,  1843,  to  Oct.,  1843.... 

941.9 

72. 82 

911.4 

58. 12 

30.5 

14. 70 

+  2.1 

Nov.,  1843,  to  April,  1844 _ 

1016. 0 

58.52 

1029.8 

72.72 

13.8 

14.20 

+  1.0 

May,  1844,  to  Oct.,  1844.... 
Nov.,  1844,  to  April,  1845.... 

1117.7 

1211.3 

! 

72.62 

58.93 

1113.6 

58.72 

4.1 

1 

13.90 

-f-  0.  3 

Sum . 

1 

109.8 

82.19 

Mean+  1.3 

1 

The  result  from  this  combination  +1.3  confirms  the  preceding  value.  The  result  according  to  weight  or 
+  1.5  scale  divisions,  or  ^  =  0.0000548  in  parts  of  the  horizontal  force,  has,  therefore,  been  adopted  in  the 
reduction  of  the  bifilar  readings  to  a  standard  temperature,  for  which  +63^.0  Fahrenheit  has  been  determined 
upon  as  the  mean  temperature  of  the  magnetic  bar  during  the  five  years’  series  of  observations. 

The  difference  in  the  resulting  value  for  q,  when  obtained  from  deflections  or  vibrations,  and  from  com¬ 
binations  of  the  bifilar  readings  themselves,  has  been  remarked  before,  and  no  satisfactory  explanation  has  as 
yet  been  given  of  it.  Thus,  for  instance,  at  Toronto,  the  two  respective  values  were  2.69  and  1.63  scale  divi¬ 
sions,  as  shown  in  General  Sabine’s  remarks  (Vol.  III.)  The  existence  of  a  similar  discrepancy  in  the  case 
of  the  Makerstown  bifilar  has  been  detected  by  Mr.  Broun.  Whatever  may  be  the  cause  of  the  difference, 
there  can  be  no  hesitation  in  saying  that  the  result  derived  from  the  bifilar  observations  themselves  is  the  one 
to  beprefeiTcd.  At  St.  Helena,  (Vol.  II,  London,  I860,)  the  two  values  were  1.45  and  0.98.  The  half-yearly 
comparisons  at  this  station  even  show  a  less  value,  viz.,  0.88  scale  divisions;  0.98  (for  convenience  1.0)  was 
adopted  in  tlie  reduction.  Dr.  Lamont,  in  his  Handbook  of  Terrestrial  Magnetism,  (p.  206,  edition  of  1849,) 
says  :  “  It  deserves  to  be  remarked  that  the  value  obtained  by  comparing  monthly  mean  readings  of  the  bifilar 
at  high  and  low  temperatures  is  smaller  than  that  obtained  by  direct  observation.” 

In  the  present  discussion  the  value  f -  =  1.5  has  been  adopted.  At  Toronto  this  value  was 

fc  0.000036o 

— 0  000 142  and  at  St.  Helena  ?  =  1.0. 


k  0.000087 


0.00019 


It  will  be  seen  from  these  values  that  the  Philadelphia  bifilar  magnetometer  was  very  sensitive ;  its  scale 
value  in  parts  of  the  horizontal  force  is  but  four- tenths  of  the  Toronto  value,  and  only  two-tenths  of  that  of 
the  St.  Helena  instrument. 

In  the  computations  which  follow  the  tenths  of  scale  readings  have  been  omitted,  (keeping  only  the  nearest 
unit,)  as.  contributing  nothing  to  the  accuracy  of  the  results,  and  merely  increasing  the  labor  of  reduction.  The 
uncertainty  in  the  readings  arising  from  the  uncertainty  in  the  value  of  q  probably  affects  the  units,  and  the 
same  may  be  said  of  the  declination  changes,  so  that  in  extreme  (individual)  cases  the  next  higher  figure  may 
be  affected. 

The  next  step  of  the  reduction  consisted  in  transenbing  the  whole  body  of  the  observations  after  correcting 
them  individually  for  differences  of  temperature;  the  adopted  standard  temperature  being  63°  Fahrenheit. 

The  following  table  contains  the  monthly  means  of  the  bifilar  readings  reduced  to  the  standard  tempera¬ 
ture  ;  the  series  has  been  made  continuous  by  the  application  of  certain  corrections  explained  before. 

The  readings  are  in  scale  divisions  of  0.00003G5  parts  of  horizontal  force ;  increasing  numbers  denote 
decrease  of  force.  The  time  is  Observatory  mean  time,  counted  to  twenty-four  hours  for  convenience  sake. 
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Table  II. 

Monthly  means  of  the  hifilar  readings,  taken  at  intervals  of  two  hours  and  reduced  to  the  standard  tempera¬ 
ture,  63^  Fahrenheit. 


PHILADELPHIA 

TIME,  (A. 

M.) 

PHILADELPHIA 

TIME,  (P. 

«•) 

04.22m. 

24.  22m. 

44.22m. 

64.  22m. 

84.  22m. 

1U4.  22m 

124.  22m. 

1 

^  144.  22m. 

164.  22m. 

184.29m 

204.  22m. 

224.  22m. 

1840. 

Divd. 

Divs. 

Divs. 

Divs. 

Divs. 

Divs. 

Divs. 

Divs. 

Divs. 

Divs. 

Divs. 

Divs. 

June . 

—96 

-98 

—101 

-113 

—102 

—  79 

-94 

—115 

—117 

—96 

-88 

—SO 

July . 

+74 

+67 

+  63 

+  60 

+  86 

+  100 

+81 

+  52 

+  41 

+74 

+79 

+79 

August . . 

129 

117 

117 

113 

146 

157 

137 

113 

110 

129 

126 

133 

September . 

158 

147 

143 

138 

169 

201 

183 

157 

152 

153 

157 

153 

October  . . . 

155 

149 

137 

140 

153 

179 

177 

161 

155 

157 

i:8 

U2 

November . 

160 

157 

149 

141 

153 

171 

179 

165 

167 

159 

160 

164 

December . 

203 

192 

181 

178 

184 

210 

218 

206 

192 

196 

202 

202 

1841. 

04.  22m. 

24.i£2m. 

44  22m. 

64.  22m. 

84.22m. 

104.  22m 

124.  22m. 

144.  22m. 

164.  22m 

184.22m. 

204.  »m.  224.  22m. 

January . 

296 

287 

286 

276 

272 

294 

522 

366 

289 

S9d 

294 

298 

February . . 

279 

270 

2C5 

256 

261 

286 

3o:i 

295 

276 

283  ! 

289 

2.5 

March . 

276 

273 

267 

260 

272 

298 

299 

272 

279 

281 

S82 

280 

April . 

285 

278 

268 

265 

287 

312 

314 

282 

273 

280 

289 

286 

May . 

311 

312 

311 

303 

318 

335 

323 

304 

298 

307 

312 

315 

June . 

420 

417 

414 

405 

418 

427 

406 

402 

408 

416. 

426 

427 

July . 

444 

440 

435 

436 

447 

457 

449 

429 

430 

442 

453 

448 

August . 

490 

490 

485 

481 

499 

515 

500 

479 

481 

496 

501 

497 

September . 

517 

520 

517 

514 

534 

561 

538 

5*22 

521 

628 

523 

524 

October . 

528 

520 

517 

518 

532 

540 

545 

535 

5'29 

530 

531 

530 

November . 

528 

529 

522 

515 

525 

535 

539 

525 

523 

525 

528 

529 

December . . 

545 

541 

537 

534 

539 

551 

562 

550 

547 

553 

553 

1 

551 

1842. 

04.  24iii 

24.  21  ^m. 

44.  2Iim. 

64.  2!  ^m. 

84.  2i|m. 

104.24  m. 

124  24in. 

144  24m. 

164.24m 

184.24m. 

04.24m. 

224.24m. 

January . 

fSO 

558 

657 

554 

553 

675 

579 

564 

559 

568 

565 

565 

February . 

582 

576 

674 

568 

570 

580 

593 

582 

678 

583  j 

589 

582 

March . 

573 

564 

561 

561 

567 

580 

577 

567 

568 

574 

576 

577 

April . 

605 

599 

598 

593 

601 

618 

612 

596 

592 

605 

607 

6.7 

May . . 

618 

614 

609 

609 

624 

632 

622 

607 

609 

618 

620 

622 

June . 

652 

655 

619 

641 

652 

664 

654 

642 

639 

652 

655 

656 

July . 

G84 

689 

682 

683 

695 

710 

698 

681 

674 

687 

693 

697 

August . 

702 

C95 

695 

693 

712 

722 

703 

689 

690 

700 

704 

703 

Septi  mber . 

721 

723 

719 

712 

732 

746 

734 

722 

718 

729 

750 

727 

October . 

757 

750 

747 

747 

755 

774 

778 

772 

766 

764 

765 

762 

November . 

780 

774 

772 

769 

778 

791 

786 

782 

778 

778  ' 

781 

785 

December . 

783 

780 

778 

776 

779 

793 

800 

791 

780 

781 

784 

785 

1843. 

04.  2Um 

24.2Um. 

44.  2Um. 

64.  2Iim. 

84.  24m. 

104.24m 

1*24. 24m. 

144.24m. 

164.24m. 

1 84  24m 

204.2lim. 

224.24m. 

January . 

...  ,  ,, 

813 

February . . . 

• 

819 

March  . . . 

835 

. 

April . . . 

860 

859 

853 

853 

867 

880 

875 

660 

859 

863 

866 

859 

May . 

866 

864 

862 

860 

875 

877 

862 

855 

856 

863 

873 

870 

June . 

884 

883 

879 

876 

886 

895 

887 

873 

873 

884 

887 

888 

July . 

924 

921 

921 

920 

933 

940 

932 

920 

916 

921 

931 

929 

August . . 

932 

931 

931 

928 

950 

957 

944 

924 

925 

930 

936 

935 

September . 

968 

967 

962 

957 

977 

990 

981 

966 

968 

970 

970 

966 
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OA.SIim 

\h.  2Um. 

2A.  Ol^tn. 

3A.  2Um. 

4A.  2Hm. 

5A.  211m. 

6A.  21im. 

7A  21  im. 

8A.2lim. 

9A.  2iim. 

10A.21im. 

llA.2lim. 

1843. 

Divs. 

Divs. 

Divs. 

Divs. 

Divs. 

Divs. 

Divs. 

Divs. 

Divs. 

Divs. 

Divs. 

Divs. 

October . 

983 

978 

980 

978 

976 

978 

977 

980 

984 

987 

991 

999 

November . 

988 

987 

986 

984 

983 

981 

981 

984 

988 

992 

994 

994 

December . 

990 

991 

993 

992 

990 

988 

988 

988 

992 

992 

993 

998 

13A.  2l^m. 

14A.2Um. 

15A  2Um. 

16A.2Um. 

17A.211m. 

18A.2Um. 

19A.2l|m. 

20A.2Um 

21  A.  21  im. 

•22A.2Iim 

>3A.2lim. 

October . . 

991 

089 

985 

983 

983 

983 

985 

985 

985 

984 

983 

984 

November . . 

992 

990 

988 

987 

985 

983 

987 

987 

988 

988 

989 

989 

December . 

1000 

999 

997 

994 

992 

991 

993 

996 

996 

996 

998 

999 

1844. 

Oh  2Um. 

IA2lim. 

2A.  21iira. 

3A.  21  im 

4A  2  Urn. 

5A.  211m. 

6A.  24m 

7A.  2:im. 

8A.2Um. 

9A.  2lim. 

lOA  21im. 

llA.2lim. 

January  . . 

1009 

1007 

1006 

1004 

1002 

1002 

1001 

1001 

1004 

1007 

1010 

1013 

February . 

1031 

1031 

1(31 

1029 

1026 

1026 

1026 

1028 

1029 

1030 

1034 

1036 

March . 

1050 

1048 

1047 

1046 

1045 

1044 

1045 

1046 

1051 

1058 

1(«0 

106-2 

April . 

1067 

1066 

1085 

1062 

1059 

1059 

1062 

1062 

1067 

1075 

1079 

1079 

May . 

1068 

1066 

1064 

1063 

1063 

10S2 

1062 

1065 

1069 

1075 

1076 

1071 

June . 

1080 

1079 

1078 

1079 

1079 

1077 

1075 

1079 

1082 

1084 

1086 

1083 

July . 

1103 

1104 

1106 

1107 

1107 

1106  • 

1105 

1105 

1110 

1117 

1119 

1115 

August . 

1129 

1130 

1130 

1130 

1129 

1127 

1126 

1131 

1139 

1148 

1149 

1143 

September . 

1108 

1108 

1108 

1109 

1105 

1107 

1106 

1113 

1123 

1129 

1133 

1129 

October . . . 

1132 

1128 

1127 

1123 

1122 

1124 

1125 

1130 

1137 

1143 

1146 

1141 

November . 

1136 

1135 

1133 

1132 

1131 

1127 

1128 

1129 

1134 

1141 

1147 

1149 

December . 

1203 

1201 

1198 

1196 

1194 

1192 

1188 

1191 

1192 

1196 

1207 

1215 

|l2A.S4m. 

m.2Um. 

14A.2Ufn. 

1.5A.21|m. 

16A  211m 

I7A  211m. 

18A 

l9A.21im. 

20A.21|m 

llA.21im. 

1’2A  21im. 

23A.21im. 

January . 

1011 

1008 

1 

1005 

1001 

1000 

1002 

1004 

1005 

1005 

1006 

1007 

1009 

February . 

1035 

io;» 

1028 

1028 

1032 

1031 

1032 

1033 

1034 

1033 

1034 

1033 

March . 

1087 

1063 

1058 

1049 

1052 

1054 

1054 

1053 

1051 

1052 

1052 

1051 

April . 

1C74 

1069 

1C63 

1059 

lOtil 

1059 

1065 

1087 

1068 

1069 

1066 

1069 

May . 

1C65 

1058 

1054 

1054 

1052 

1055 

1060 

1064 

1065 

1065 

1064 

1054 

June . 

1079 

i  1074 

1059 

1067 

1067 

1069 

1073 

1075 

1077 

1079 

1079  1 

1080 

J  Jly . 

1107 

1  1101 

1097 

1094 

1193 

1094 

1097 

1100 

1102 

1103 

1104 

1105 

August . 

1134 

1195 

1117 

1115 

1117 

1123 

1130 

1131 

1132 

1131 

113-2 

1131 

September . 

1119 

1108 

1102 

1100 

1101 

1105 

1108 

1110 

nil 

nil 

1112 

1116 

October . 

1139 

1134 

1128 

1129 

1128 

1132 

1133 

1133 

1135 

1132 

1133 

1130 

November . 

1146 

1145 

1139 

1137  i 

1138 

1138  1 

1138 

1143 

1141 

1138 

1135 

1139 

December . 

1215 

1  1210 

1205 

1200  1 

1195 

1196 

1197 

1197 

1197 

1201 

1-201 

12J1 

1845. 

Oh.  21iin. 

lA.  2Uni. 

2A.  2lim. 

3A.  2Um. 

4A.  211m. 

5A.  2Um. 

6A.  21  |m. 

7A  2lim. 

8A.  21  im. 

9A.  2lim. 

10A.21im. 

nA.2lim. 

January . 

1233 

1230 

1231 

1229 

1227 

1224 

1226 

1230 

1238 

1244 

1248 

February . . 

1232 

1231 

1232 

1230 

1230 

1JQ7 

1224 

1228 

1234 

1238 

1246 

1249 

March . 

1237 

1937 

1235 

1238 

1235 

1235 

1231 

1231 

1242 

1250 

1256 

1262 

April . 

1253 

1250 

1249 

1247 

1245 

1243 

1241 

1247 

1255 

1-270 

12^0 

1279 

May . 

1249 

1248 

1248 

1245 

1241 

1238 

1235 

1242 

1254 

1264 

1265 

1263 

June . 

1274 

1274 

1274 

1273 

1268 

1267 

1262 

1266 

1273 

1284 

1290 

1289 

12A.2l|m. 

13A.2]im 

l4A.2Um 

15A.  21Da. 

I6A  211m. 

17A.2Ilm. 

18A.2Um. 

i9A.2Um. 

20A.  21  im 

-21 A  21  im 

J-?A  21im. 

23A.21im. 

January . 

1245 

1241 

1238 

1235 

1233 

1236 

1237 

1233 

1232 

1231 

1231 

1229 

February . 

1251 

1247 

1240 

1236 

1235 

1233 

1234 

1236 

1236 

1232 

1232 

1233 

March .  ■ 

1261 

1254 

1246 

1240 

1241 

1043 

1245 

1242 

1241 

1238 

1-241 

1240 

April . 

1271 

1267 

1255 

1253 

1249 

1251 

1254 

1257 

1257 

1254 

1251 

1252 

May . 

1256 

1248 

1242 

1242 

1242 

1246 

1251 

1251 

1-251 

1253 

1251 

1245 

June . 

1282 

1278 

1  1269 

1267 

1266 

1269 

1274 

1278 

1277 

1276 

1275 

1275 
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The  monthly  means  are  contained  in  the  following  table : 

Table  III. 

Monthly  means  of  the  preceding  hifilar  readings  reduced  to  the  standard  temperature  63^  Fahrenheit. 


184C-’41. 

1841-’4-2. 

1842-’43. 

1843-’44. 

1844-’45. 

j  Divs. 

Divs. 

Divs. 

Divs. 

Divs. 

June . 

—  99 

^  -  1 

i 

Julv . 

.  +71 

443 

689 

926 

1104 

August . 

.  127  1 

493 

701 

935 

1130 

September . 

.  159  I 

527 

,  726 

970 

1112 

October . 

530 

1  761 

9.-4 

1132 

November . 

. 1  ICO 

527 

,  780 

9^7 

1138 

December . 

.  107 

547  ' 

!  784 

994 

1199 

January . 

.  *274 

563  ! 

t8i'8 

1005  j 

1233 

February . 

.  278 

5-80 

t814 

1031  i 

123.5 

March . 

.  278 

570 

t8:J5 

1(52 

,  1243 

April . 

.  -285 

&j3 

863 

1066 

1255 

Mav . 

.  31-2  ' 

617 

865  1 

106^1 

1249 

June . 

.  1415 

651 

883  i 

1077 

1274 

Correction  for  progressive  changf^  in  the  readings. — The  observations  having  been  referred  to  a  uniform 
temperature,  still  require  a  correction  for  the  effect  of  the  progressive  change  during  each  month  before  Peirce’s 
criterion  can  be  applied  for  the  purpose  of  separating  the  disturbances.  We  have  seen  that  the  mean  monthly 
value  of  this  change  due  to  loss  of  magnetism  of  the  bar  and  to  change  in  the  horizontal  force  itself  was  17.6 
scale  divisions ;  on  the  average,  therefore,  a  correction  must  be  applied  to  the  observations  on  the  first  and  last 
day  of  each  month  of  -f  8.S  aud  — 8.S  scale  divisions,  and  in  proportion  for  the  intermediate  day.«.  At  To¬ 
ronto,  also,  the  progressive  change  in  some  mouths  was  so  great  as  to  present  a  practical  difficulty  by  its 
interference  with  the  proper  comparability  of  the  observations,  and  in  these  cases  new  means  at  shorter  inter¬ 
vals  than  a  month  were  taken.  At  Philadelphia  the  progressive  change  is  so  large  as  to  require  a  systematic 
correction  throughout  the  series.  In  the  manuscript  tables  ased  for  the  preparation  of  the  monthly  normals 
and  containing  the  observations  reduced  to  63^  Fahrenheit,  the  readings  corrected  for  progressive  change 
were  written  in  blue  ink  underneath  each  observation.  If  the  monthly  differences  are  taken  from  Table 
No.  Ill,  it  is  apparent  that  the  change  is  irregular,  and  in  three  cases  at  least  it  is  certain  that  other  causes 
were  in  operation,  which  produced  larger  monthly  differences  than  could  be  attributed  to  the  gradual  loss  of 
magnetism.  These  cases  are  the  following  (already  noticed  in  the  preceding  temperature  discussion :)  between 
June  and  July,  1840,  a  difference  of  170  divisions;  between  December  and  January,  1840-’41,  a  difference 


®  The  actual  mean  of  17  days  was  293 ;  to  reduce  this  to  the  mean  of  27  days,  19  scale  divisions  were  subtracted,  resulting 
from  an  interpolation  between  Januar}*  1  and  January  12  ;  the  mean  of  7  days  preceding  and  following  the  gap  was  made 
use  of. 

f  Owing  to  causes  already  explained,  the  means  of  May  and  June  differ  so  much  as  to  aftect  the  continuity  of  the  series; 
the  same  is  to  be  said  of  the  differences  between  June  and  July,  1840,  aud  between  December,  1840,  and  January,  1841 ;  the 
corresponding  differences  between  the  same  months  in  the  other  four  years  furnish  us  with  the  means  of  correcting  the  series 
for  the  first  year,  a.s  will  be  seen  hereafter;  it  also  appeared  advisable  to  omit  the  readings  in  June,  1840,  altogether,  the 
instrument  not  hiving  been  in  stable  adjustment.  ^ 

\  The  numbers  in  table  II  have  been  slightly  changed,  to  refer  the  mean  of  the  hour  of  observation  to  the  mean  resulting 
from  observation  of  12  hours  a  day.  Comparing  the  mean  at  \Ah.  22m.  in  each  month  with  the  respective  monthly  means  in 
the  other  four  years  the  above  corrections  l)ecame  — 5,  — 5  and  0  for  January,  February,  and  March 

The  bar  between  Septenfber  and  Octol>er,  1843,  separates  the  means  from  the  hi  hourly  and  the  hourly  series. 

In  the  application  of  the  reduction  for  temperature  no  attempt  whatever  has  been  made  at  interpolation  in  the  magnetic 
series,  but  whenever  a  temperature  reading  was  accidentally  omitted,  it  has  been  supplied  by  comparison  with  the  observed 
temperature  immediately  preceding  and  following.  No  magnetic  reading  can  be  supplitd  by  interpolation,  however  short 
the  interval,  as  long  as  the  law  of  the  occurrence  of  the  disturbances  remains  unknown. 
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of  77 ;  and  between  May  and  June,  1841,  a  difference  of  103  divisions.  They  require  separate  treatment,  as 
will  be  presently  explained.  For  the  correction  of  the  progressive  changes  the  mean  reading  from  one  month’s 
series  was  made  out  for  the  first,  middle,  and  last  of  each  month.  By  this  process  of  taking  the  mean  from 
14  days  preceding  and  14  days  following  each  of  the  epochs  the  lunar  effect  on  the  solar  variation  is  practically 
eliminated  from  the  resulting  mean  value.*  These  means  corresponding  in  time  to  the  beginning,  the  middle, 
and  the  end  of  each  month,  furnish  the  rate  of  change  for  the  first  and  second  half  of  the  month,  and  by  sim¬ 
ple  interpolation  give  the  correction  for  progressive  change  for  each  day.  If  the  rates  for  the  first  and  second 
half  of  the  month  are  different,  the  monthly  means  of  each  hour  (from  the  blue  figures)  will  differ  by  a  small 
but  constant  quantity  from  the  former  monthly  means.  Thus,  for  instance,  for  the  month  of  June,  1842,  the 
monthly  mean  is  651  divisions,  corresponding  in  time  to  the  middle  of  the  month;  the  mean  of  the  readings 
(at  63°)  for  the  second  half  of  May  and  the  first  half  of  June  is  641,  corresponding  in  time  to  the  first  of 
June;  and  the  mean  of  the  readings  (at  63^)  of  the  second  half  of  June  and  the  first  half  of  July  is  673,  cor¬ 
responding  in  time  to  the  last  of  June;  the  correction  applied  to  the  bi-hourly  readings  (at  63®)  on  June  1 
was  -+-10,  and  to  the  readings  on  June  30  was  — 22  divisions.  At  the  middle  of  the  month  the  correction 
is  zero,  and  for  the  intermediate  days  it  is  in  proportion  to  their  respective  distances  from  the  middle.  The 
algebraic  sum  of  the  daily  corrections  divided  by  the  number  of  days  of  observation  is  —3,  which  gives  the 
new  monthly  mean  648,  as  corrected  for  irregularity  in  the  progressive  change.  In  the  exceptional  case  of  a 
break,  or  beginning  and  termination,  the  required  rate  of  change  for  half  the  month  was  found  by  a  similar 
process,  using  half-monthly  and  quarterly  means. 

The  following  table,  No.  IV,  contains  the  monthly  means  of  the  bi-hourly  and  hourly  readings  of  the 
bifilar  magnetometer  referred  to  a  uniform  temperature  (63®  Fahrenheit,)  and  corrected  for  irregularity  in  the 
progressive  change.  It  is  here  inserted  for  the  purpose  of  comparing  it  with  the  monthly  normals,  showing 
the  change  produced  by  the  exclusion  of  the  disturbances.  The  means  in  the  month  of  June,  1840,  are  sup¬ 
pressed,  and  the  readings  between  June  1  and  June  5,  1841,  were  not  used. 

®  In  connexion  with  this  subject,  the  first  part  of  an  interesting  paper  by  Mr.  Broun  may  be  consulted,  viz :  “  On  the 
lunar  diurnal  variation  of  the  magnetic  declination  at  the  magnetic  equator.'* — Frocetdingi  Royal  Society ^  Ycl,  No,  39,  1860. 
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Table  IV. 

Monthly  rncans  of  the  bi-hourly  and  hourly  readings  of  the  hijilar  magnetometer ^  reduced  to  a  uniform 
temperature  and  corrected  for  irregularity  in  the  progressive  change. 


PUlLADBLPniA  TIME  (A. 

M.) 

PRILADELPIIIA  TIME  (P.  M.) 

Y  ear. 

OA  22|}|. 

24  22m. 

44.  22m. 

64.22m. 

84.  22m 

104.  22m. 

124.22m. 

144. 22m. 

164  22m. 

184.  22m. 

204.22m. 

224.22m. 

1840. 

Diva. 

Divs. 

Divs. 

Diva. 

Divs. 

Divs. 

Divs. 

Divs. 

Divs. 

Divs. 

Divs. 

Divs. 

July . 

90 

83 

79 

76 

102 

116 

97 

68 

57 

90 

95 

95 

August . 

180 

118 

118 

114 

147 

158 

139 

115 

112 

130 

127 

134 

September . 

161 

150 

146 

141 

172 

204 

186 

160 

155 

156 

160 

156 

October . 

153 

147 

135 

138 

151 

177 

175 

159 

153 

155 

156 

150 

November . 

155 

152 

144 

136 

148 

166 

174 

160 

162 

1.54 

155 

159 

December  . 

202 

191 

183 

177 

183 

209 

217 

205 

.  191 

195 

201 

201 

1841. 

04.  ^m. 

24.  22m. 

44.  22m. 

64.  22m. 

84.  22m. 

104.  22m. 

124. 22m. 

144.22m. 

164. 22m. 

184. 22m. 

204. 22m. 

224.22m. 

January* . 

300 

291 

290 

280 

276 

298 

326 

310 

293 

302 

298 

302 

February . . . 

279 

270 

263 

256 

261 

286 

303 

295 

276 

283 

289 

275 

March . 

276 

273 

267 

260 

272 

298 

299 

272 

279 

281 

282 

280 

April . 

283 

275 

265 

262 

284 

309 

Sll 

279 

270 

277 

286 

283 

May . 

307 

308 

307 

299 

314 

331 

319 

300 

294 

303 

308 

312 

Juiiof . 

392 

390 

389 

383 

400 

406 

390 

380 

386 

392 

402 

400 

July . 

445 

441 

438 

437 

448 

458 

450 

430 

431 

443 

454 

449 

August . 

492 

4^3 

487 

483 

501 

517 

502 

481 

483 

498 

503 

499 

September.... . 

519 

522 

519 

516 

536 

562 

540 

524 

523 

530 

525 

526 

October . 

527 

519 

516 

517 

531 

539 

541 

534 

528 

529 

530 

529 

November . . 

525 

526 

519 

512 

522 

532 

536 

522 

520 

522 

525 

526 

December . 

546 

— « - 

542 

533 

535 

540 

552 

583 

551 

548 

554 

554 

552 

184^ 

04.21im. 

24  2Um. 

44.24m. 

64.24m 

84.24m. 

104  24m 

124.24m 

144.24m. 

164.24m 

184.24m 

204.24m. 

224.24m. 

January . 

558 

556 

555 

552 

551 

573 

577 

562 

557 

566 

563 

563 

February . 

585 

579 

577 

.571 

573  , 

583 

596 

585 

581 

586 

592 

585 

March . . 

569 

560 

557 

557 

563 

576 

573 

563 

564 

570 

572 

573 

April . . . 

610 

604 

603 

598 

606  , 

623 

617 

601 

597 

610 

612 

612 

May . 

614 

610 

606 

605 

621 

629 

618 

601 

606 

615 

617 

619 

June . .  ... 

649 

652 

645 

6j8 

649 

661 

651 

639 

636 

649 

652 

6.’)3 

July . 

687 

692 

685 

686 

698 

713 

700 

684 

677 

690 

696 

700 

August . 

701 

694 

695 

692 

711 

721 

702 

688 

689 

699 

703 

702 

September.. . 

723 

725 

720 

713 

734 

748 

736 

724 

720 

731 

732 

729 

October  .  . . 

781 

754 

751 

751 

759 

778 

782 

776 

770 

768 

769 

766 

November... . 

779 

773 

771 

768 

777 

790 

785 

781 

777 

777 

780 

784 

December . 

780 

777 

775 

773 

776 

790 

797 

788 

777 

778 

781 

782 

1813. 

04.2Um. 

24  2Um. 

44  24m. 

64.24m. 

84.24m 

104.24  m 

124.21  ^m. 

144.24m 

164.24m 

184.24m. 

204.24  m. 

224.24m. 

January . 

818 

February . . 

819 

March . 

831 

April . 

863 

862 

856 

856 

870 

883 

878 

853 

862 

866 

869 

862 

May . 

865 

863 

861 

859 

874 

876 

861 

854 

855 

862 

872 

869 

June . 

881 

880 

876 

873 

883 

892 

884 

870 

870 

881 

884 

885 

July . 

927 

924 

924 

923 

936 

943 

935 

923 

919 

924 

934 

932 

August . 

931 

930 

930 

927 

949 

956 

943 

923 

924 

929 

9a5 

934 

September . 

971 

970 

965 

960 

98J 

993 

984 

969 

971 

973 

973 

969 

*The  mean  of  17  days  is  given ;  to  refer  it  to  a  complete  month  subtract  19  divisions, 
t  The  mean  of  19  days  is  given  ;  to  refer  it  to  a  complete  month  add  8  divisions. 
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Table  IV — Continued. 


HOURLY  SERIES. 


Ypar. 

0A.2Um 

14.2Um. 

2A.24m. 

3A.2Um. 

1  4A.2Um. 

5A.21im. 

6A.2Iim. 

7A.21im 

8A.21H 

9A.21iin. 

10A.2!im. 

llA.2Um. 

1843. 

Divs. 

i  T.- 

Divs. 

Divs. 

Pivs. 

Div.«. 

Divs. 

Divs. 

Divs. 

Divs. 

Divs. 

Divs. 

Divs. 

October . 

9^3 

978 

1  980 

978 

1  976 

978 

977 

980 

984 

9.37 

991 

992 

Kovenober . 

987 

966 

1  965 

983 

!  982 

980 

980 

983 

987 

991 

993 

993 

December  . . 

995 

993 

993 

991 

;  989 

987 

987 

987 

991 

991 

992 

997 

l3A.211m 

I4A.2ll(n 

1.5A  21 

l6A.21irn 

l7A.2!pn. 

ISA  2llm 

19/t.21i7n 

•33A.2Um 

31A  24'n 

32A  21im 

23A.2Um. 

October . 

991 

9^9 

965 

981 

983 

983 

985 

985 

985 

981 

983 

984 

November . . 

991 

969 

987 

966 

981 

985 

986 

986 

987 

987 

988 

988 

December... . 

999 

998 

996 

993 

991 

990 

993 

995 

995 

995 

997 

998 

1844. 

0h.2\im. 

14.21im. 

2A.21im. 

3A.21Jm. 

4A.21Jm 

5A.2llm 

6A.2l|m. 

8A.214m. 

9A.2Um. 

10A.2lim 

llA.Qlim. 

January . 

1007 

1005 

1004 

1002 

1000 

1000 

999 

S99 

1003 

1005 

1008 

1011 

F>^bruary . 

1031 

1031 

1031 

1(29 

1026 

1026 

1036 

1023 

1029 

1030 

1034 

1033 

March  . . . 

1R51 

1049 

1048 

1047* 

1046 

1015 

1046 

1047 

1052 

10.59 

1061 

1033 

April . 

1070 

1069 

1068 

1065 

1063 

1062 

1065 

1055 

1070 

1078 

1082 

1082 

May . 

1055 

1065 

1063 

1062 

1062 

1061 

1061 

1064 

1038 

1074 

1075 

1070 

Juno . 

1078 

1077 

1076 

1077 

1077 

1075 

1073 

1077 

1080 

1082 

1084 

1081 

July  . . 

1 102 

1103 

1105 

1106 

line 

1105 

1104 

1104 

1109 

1116 

M18 

1114 

August . 

1133 

1134 

1131 

1134 

1133 

1131 

1130 

1135 

1143 

1152 

1153 

1147 

September . 

1102 

1102 

1102 

1103 

1(^9 

IIOI 

1100 

1107 

1117 

1123 

1137 

1123 

October . . 

1138 

1133 

1131 

1127 

1126 

1138 

11-29 

1134 

1141 

-1147 

lUO 

1145 

November 

1132 

1131 

1129 

1128 

1127 

A 123 

1124 

1125 

1130 

1137 

1143 

1145 

December . 

ICOS 

1203 

1200 

1198 

1196 

1194 

1190 

1193 

1194 

1198 

1209 

1217 

124  2Hin. 

13A.21im 

l4A.24m 

l5A.21im 

16A.2Hm 

l7A.2lim. 

18A.2Um 

19A.21|m 

20A.2Um 

21A.2!im 

22A.2Um. 

23A.21|m. 

January . 

1009 

1003 

1093 

999 

998 

1000 

1002 

1003 

1003 

1004 

1005 

iro7 

February  . 

1015 

1033 

1038 

1033 

1033 

1031 

1032 

1033 

1031 

1033 

1031 

10.33 

March . 

1068 

1064 

1057 

1059 

10.53 

1055 

1055 

10.54 

1052 

1053 

1053 

1052 

April . 

1077 

1072 

1066 

1062 

1061 

1032 

1068 

1070 

1071 

1072 

1069 

1072 

May  . . 

1064 

1057 

1053 

1053 

1051 

1954 

1059 

;  1063 

1064 

1064 

1063 

1063 

June . . . 

1077 

1072 

1067 

1065 

1085 

1067 

1071 

1073 

1075 

1077 

1077 

1078 

July . 

1106 

1100 

1096 

1093 

1092 

1093 

1096 

1099 

1101 

1102 

1103 

1104 

August  . 

1138 

1129 

1121 

1119 

1131 

1127 

113} 

1135 

1136 

1135 

1135 

1135 

September  . . . 

1113 

1103 

1096 

1094 

1095 

1099 

1102 

1104 

1105 

1105 

1103 

1110 

October . 

1143 

1138 

1132 

1133 

1132 

1136 

1137 

1137 

1139 

113.5 

1137 

1134 

November . 

1143 

1141 

1135 

1133 

1134 

1134 

1134 

1139 

11.37 

1J34 

1131 

1135 

December . . 

1217 

1212 

1207 

1202 

1197 

1198 

1199 

1199 

1199 

1203 

1203 

1203 

1845. 

0A.21|m. 

lA.2Um. 

2A.2U*n. 

3A.2Uin. 

4A.2I4in. 

5A.21im. 

6A.2!4m. 

7A.2lim. 

8A.2Um 

9A.21im. 

10A.2]im 

llA.21im. 

January . 

1234 

1231 

1232 

1230 

1228 

1225 

1225 

12-27 

•  1311 

1239 

1345 

1*249 

February . 

1231 

1233 

1231 

1239 

12v9 

1226 

1223 

1227 

1233 

1-237 

1-245 

121S 

March . 

1236 

1235 

1234 

1235 

1234 

1234 

1*230 

1233 

1211 

1249 

1*255 

1*261 

April . 

1255 

1-252 

1251 

1249 

1247 

1245 

1243 

1249 

1257 

1272 

1282 

1281 

May . 

1214 

1243 

1241 

1240 

1236 

1233 

1239 

1*237 

1*249 

1-259 

1*269 

1258 

June . 

1281 

1281 

1281 

1280 

1275 

1274 

1269 

1273 

1280 

1291 

1297 

1296 

12A.21iiN. 

13A.2l4m. 

14A.21im 

15A.21^m 

l6A.24m 

17A.2I4»n 

18A.2]|m 

19A.2Iim 

20A.2Iim. 

‘2lA.21im. 

23A.2Um 

*23A.24tn. 

January . 

1246 

1243 

1239 

1236 

1234 

1237 

1238 

1234 

1233 

1232 

1*23*2 

13:10 

February . 

1250 

1246 

1239 

1235 

12.34 

1233 

1233 

1235 

1235 

1231 

1231 

1233 

March . 

1260 

1253 

1215 

1239 

1240 

1242 

1244 

1241 

1*240 

1237 

1240 

1239 

April . 

1273 

1269 

1257 

1255 

ir>i 

1-253 

1256 

1259 

1259 

1256 

1253 

1251 

M.ny . 

1251 

1243 

1237 

1237 

1237 

1241 

1243 

1216 

1245 

1248 

1216 

1240 

June . . . 

1289 

1285 

1276 

1274 

1273 

1276 

1281 

1*285 

1234 

1283 

1 

1*283 

1282 
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Table  V. 

Monthly  means  of  the  ^preceding  hifilar  readings  referred  to  a  uniform  tcmperatwre  and  corrected  for  irregu¬ 
larity  in  the  progressive  change. 

The  columu  1840-’41  contains  a  double  set  of  figures;  the  first  are  the  monthly  means  directly  obtained  from  table  IV;  the 
second  contains  the  means  when  the  series  is  made  continuous  for  the  two  breaks  already  noticed.  The  mean  difference 
between  May  and  June  (from  four  years)  is  twenty-five  scale  divisions,  and  between  December  and  January  it  is  twenty- 
two  scale  divisions ;  these  corrections  were  applied  in  the  second  set  of  figures. 


1840- 

-’41. 

1841-’42. 

1842-’43 

1843-’44. 

1844-’45. 

Monthly 
means  of  sc¬ 
ries. 

Divs. 

Divs. 

Divs. 

Divs. 

Divs. 

Divs. 

July . 

87 

215 

444 

692 

929 

1103 

677 

August . 

128 

256 

495 

700 

934 

1134 

704 

September . 

162 

290 

529 

728 

973 

1106 

725 

October . 

154 

282 

529 

765 

984 

1136 

739 

November - .* . 

155 

283 

524 

779 

986 

1134 

741 

December . 

196 

324 

548 

781 

993 

1201 

769 

January’ . 

297—19 

346 

561 

813 

1003 

1234 

791 

February . 

278 

346 

583 

814 

1031 

1234 

802 

March . 

278 

346 

566  . 

831 

1053 

1242 

808 

April . 

282 

350 

608 

866 

1069 

1257 

830 

May . 

308 

376 

614 

864 

1063 

1244 

832 

June . 

393-f8 

401 

i  648 

! 

a^o 

1075 

1281 

857 

Annual  means . 

1 _ 

318 

I  554 

793 

1008 

1192 

773 

The  differciiceB  in  the  snccesBive  annual  means  indicate  that  the  progressive  change  may  be  assumed  to 
liave  been  unifom  from  year  to  year,  and  applying  the  usual  method  we  find  an  annual  progressive  change 
of  220  scale  divisions. 

Introduction  of  the  horizontal  intensity  in  absolute  measure  and  separation  of  the  effect  of  the  loss  of 
magnetism  of  the  hifilar  har  from  the  effect  due  to  the  secular  change  of  the  horizontal  intensity, — Although 
some  experiments  were  made  to  determine  the  gradual  loss  of  magnetism  of  the  bar,  as,  for  instance,  in  Janu¬ 
ary,  1841,  when  the  amount  was  found  to  be  0.9G01  of  the  force  in  May,  1840,  and  again  in  June,  1841,  when 
the  amount  was  0.9686  of  its  amount  in  January,  1841,  yet  tlie  experiments  do  not  extend  over  the  whole 
period  of  observ’ation,  and  consequently  we  are  obliged  to  deduce  the  eflfect  of  the  secular  change  of  the 
horizontal  intensity  from  other  independent  means,  and,  after  converting  it  into  scale  divisions,  we  can 
assign  the  proper  proportion  of  what  is  due  to  secular  change  and  to  loss  of  magnetism,  in  the  whole  pro¬ 
gressive  change  of  220  scale  divisions  in  a  year. 

In  connexion  with  the  operations  of  the  United  States  Coast  Survey,  Assistant  Schott  has  investigated* 
the  secular  change  of  the  horizontal  intensity  at  a  number  of  stations  on  the  Atlantic  and  Pacific  coasts.  At 
several  stations  the  results  were  subsequently  improved  by  a  discussion  of  my  observations  for  intensity, 
made  in  part  in  connexion  with  a  magnetic  survey  of  Pennsylvania,  and  also  extending  into  adjoining  States, 
and,  in  one  of  the  journeys,  into  Canada.  From  the  complete  material  the  values  in  the  following  table  of 
observed  horizontal  and  total  intensities  have  been  collected.  The  horizontal  intensity  X  and  total  intensity^  <p 
are  expressed  in  absolute  measure  (grains  and  feet.) 


®  Report  to  Superintendent,  dated  January  19,  1861. 
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No. 

Year. 

Observer. 

References  from  which  the  values  were  derived  or 
taken. 

X. 

0. 

1 

1835.  0 

Bache  aud  Courtenay _ 

Trans.  Amer.  Phil.  Soc.,  vol.  V,  1837 . . .... 

4.  195 

13.  68 

2 

1836.7 

Bache . . . . 

4.  159 

13.46 

3 

1839.  5 

Loomis _ .... _ _ _ 

Trans.  Amer.  Phil.  Soc.,  vol.  VIII- - . . . 

4.  149 

13.41 

4 

1810.  9 

Bache............... _ ...... 

... . .... 

13.41 

5 

1841.5 

Locke _ _ _ _ _ _ 

Phil.  Trans.  Roy.  Soc.,  1846 . . . 

4.  172 

13.51 

6 

1841.8 

Bache _ ............ _ ... 

13.46 

7 

1842.5 

Locke...... _ _ _ _ _ 

Phil.  Tians.  Roy.  Soc.,  1846....... . 

4. 174 

13.  62 

8 

1342.  8 

Lefroy . . . . 

Phil  Trans.  Roy.  Soc.,  1846 . . . 

4. 176 

13.60 

9 

1843.  6 

Bache _ ... _ _ _ .... 

4. 172 

13.46 

10 

1844.5 

Locke _ _ _ _ _ 

Phil.  Trans.  Roy.  Soc.,  P46 . . . 

4.162 

13.  47 

11 

1846.4 

Locke.. _ _ _ ....... 

U.  S.  Coast  Survey  records . . 

4.  143 

13.42 

12 

1855.  7 

Schott . 

U.  S.  Coast  Survey  records . . . . 

4.226 

13.  89 

«13 

1862.  6 

Schott . . . . . 

U.  S.  Coast  Survey  records . . . 

4.  088 

13.  30 

®  Added  while  this  paper  is  passing  through  the  press. 


The  first  three  observations  were  not  made  at  the  Girard  College  grounds;  and  it  appears  from  Professor 
Loomises  observation,  when  compared  with  Dr.  Locke’s,  that  a  correction  of  0.023  in  the  value  of  X  should  be 
added  to  these.  To  the  twelfth  observation  I  have  assigned  only  half  weight.  It  was,  probably,  made  during 
a  disturbance.  From  the  general  discussion  an  annual  diminution  in  the  horizontal  force  of  0.0011  parts  was 
deduced  for  a  number  of  stations  on  the  Atlantic  coast.  At  Toronto  (vol.  Ill  of  General  Sabine’s  Discussion) 
the  annual  decrease  was  found  0.0010  in  parts  of  the  horizontal  force.  Being  somewhat  guided  by  these 
results,  after  several  trials,  the  following  combination  of  the  results  in  the  table  has  been  adopted,  as  perhaps 
best  representing  the  values  for  the  time  during  which  the  Girard  College  observations  were  made,  these  latter 
being  merely  of  a  difierential  character: 

CoiiibiDation.  Mean  epoch.  Mean  horz'l  ini  X. 

1,  2,  3  1837.1  4;191 

5,  7,  8,  9  1842.6  4.174 

10,  11,  12,  13  1852.3  4.145 

The  annual  diminution  of  X  is  0.0030,  or,  when  expressed  in  parts  of  the  horizontal  force,  =  0.0007 ; 
its  equivalent  in  scale  divisions  is  19.2.  The  total  annual  change  was  found  to  be  220  scale  divisions;  hence, 
200.8  scale  divisions  of  annual  change  is  due  to  loss  of  magnetism  of  the  bar. 

The  mean  epoch  is  1844.0,  and  the  corresponding  mean  X  =  4.170;  the  mean  epoch  of  the  observation 
taken  at  the  Girard  College  is  January,  1843,  for  which,  therefore,  the  mean  value  of  X  =  4.173.  This 
value  has  been  adopted  whenever  it  was  desirable  to  introduce  the  horizontal  force  in  absolute  measure. 

Separation  of  the  larger  disturbances. — The  observations  having  been  referred  to  a  uniform  tempera¬ 
ture,  and  corrected  for  progressive  change,  Peirce’s  criterion  was  applied  separately  to  each  month.  For  this 
purpose,  a  systematic  application  was  made  extending  over  the  whole  series  of  observations,  commencing  with 
the  hour  0  and  the  month  of  July,  next  with  the  hour  2  and  August,  followed  by  hour  4  and  September,  and 
so  on  in  regular  progression.  This  process  eliminates  from  the  result  the  diurnal  variation  and  the  annual 
variation  of  the  disturbances  themselves.  The  value  for  in  July,  1840,  was  omitted  as  affected  by  two 
very  large  disturbances.  The  following  table  shows  the  limiting  value  of  difference  from  the  mean  (the 
monthly  mean  for  the  respective  hour,)  also  the  number  of  observations  in  each  year  subjected  to  the  process : 


Limits  of  rejection  by  Peirce's  Criterion, 


1840-41 

ex  = 

53 

n 

=  241 

1811-42 

a 

44 

312 

1842-43 

u 

37 

309 

1843-44 

<< 

28 

313 

1844-45 

u 

33 

313 

Mean 

value. 

39 

Sum, 

1488 
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The  limiting  value  derived  from  nearly  1,500  observations  is  39  scale  divisions,  and  the  separate  annual 
values  show  plainly  the  effect  of  the  eleven  (ten?)  year  period,  the  year' 1843-4  being  a  minimum  year.  Cer¬ 
tain  limits  in  the  adoption  of  a  separating  value  are  allowable,  and  upon  trial  as  to  the  actual  number  of 
disturbances  separated,  the  value  33  scale  divisions  was  finally  adopted.  Any  observation  differing  33 
divisions  or  more  from  its  respective  monthly  mean  was,  therefore,  marked  and  excluded  from  the  mean. 
33  divisions  equal  0.0012  parts  of  the  horizontal  force,  and  in  the  value  of  the  absolute  scale  it  amounts  to  0.005. 
At  Toronto  the  limiting  value  was  14  divisions,  =  0.0012  parts  of  the  horizontal  force,  equal  to  0.004  in  the 
absolute  scale. — (Vol.  Ill  of  the  Toronto  Observations.) 

Table  VI 


Shows  the  number  of  observations  and  the  number  of  the  larger  disturbances  separated  by  the  value  33,  as  the 

limits  for  each  month,  year,  and  the  whole  period. 


Month. 

1840- 

-1841. 

1841- 

-1842. 

1842- 

-1843. 

1843- 

1844. 

1844- 

1845. 

Obser’s. 

Dist*  8. 

Obser’s. 

Dist’s. 

Obser’s. 

Dist’s. 

Obser’s. 

Dist’s. 

Obser’s. 

Dist’s. 

July . . . 

323 

165  , 

26 

308 

24 

312 

15 

648 

0 

August _ _ .... _ 

308 

73 

312 

17 

321 

3 

324 

11 

648 

4 

September.  _ _ ....  .... 

312 

64 

310 

41 

308 

44 

312 

16 

600 

27 

October . .  .... 

323 

68 

308 

28 

310 

53 

624 

3 

648 

32 

November.  .... _ 

293 

49 

312 

32 

312 

15 

624 

1 

624 

42 

December..  ....  ....  .... 

321 

120 

323 

26 

323 

6 

624 

0 

624 

46 

January... _ ....  ... . 

0201 

23 

311 

14 

t26 

0 

646 

3 

648 

27 

February.. _ ....  .... 

288 

50 

287 

37 

t24 

1 

600 

3 

676 

18 

March.....  ....  _ _ .... 

320 

62 

323 

26 

t27 

624 

29 

624 

3 

April... _ _ _ _ .... 

309 

48 

309 

38 

300 

14 

624 

16 

624 

33 

May......  ....  ....  .... 

310 

46 

300 

29 

324 

26 

648 

3 

648 

19 

June......  ....  _ _ _ 

t226 

13 

311 

16 

312 

4 

600 

0 

600 

66 

Sums......  ....  .... _ 

3,633 

770 

j  3,729 

330 

2,895 

189 

6,562 

•  102 

7,512 

307 

Ratio . .  .... 

1  dist.  in  4.6  ob’s. 

1  dist.  in  11.3  ob’s. 

1  dist.  in  15.3  ob*R. 

1  dist.  in  64. 3  ob’s. 

Idist.  in  24. 4  ob’s. 

®  In  17  days.  f  In  19  days.  X  One  observation  a  day. 


Total  number  of  observations .  24,231 

Total  number  of  disturbances .  1,698 


The  limiting  value  separated,  therefore,  one  in  every  14.3  observations.  At  Toronto  one  in  every  12.5 
was  marked  as  a  disturbance. 

The  larger  disturbances  having  been  excluded,  new  monthly  means  were  taken,  and  the  process  was 
repeated  several  times,  when  required,  until  all  readings  differing  33  scale  divisions  or  more  had  been  excluded; 
the  final  means  constitute  the  normals  as  given  in  the  following  table : 
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Table  VII. 

Monildy  normal  of  the  hi-liourly  and  hourly  readings  of  the  hifilar  magnctomeUrj  reduced  to  a  normal 
temperature  and  corrected  for  irregularity  in  the  progressive  change. 


PUILADELPIIIA  TIME  (▲. 

M) 

PHILADELPHIA  TIME  (p.  M  ) 

Year. 

Oh.  22m. 

2A.  22m. 

4A.  23ot.  I 

1 

6A.  22m 

8h.  22m. 

lOA.  22m. 

12A.22m. 

t4A.  22m. 

16A.22m 

18A.  22m. 

20A.  22m. 

22A.22m. 

1840. 

Divs. 

Divs. 

Divs. 

Divs. 

Divs. 

Divs. 

Divs. 

Divs. 

Divs. 

Diva. 

Divs. 

Divs. 

July .  . 

113 

97 

89 

50 

112 

116 

94 

59 

52 

92 

93 

108 

August . . . . 

108 

112 

117 

106 

138 

153 

134 

103 

111 

114 

121 

125 

September . 

155 

147 

139 

141 

180 

202 

177 

155 

153 

158 

157 

150 

October . 

142 

137 

122 

138 

153 

166 

159 

158 

148 

146 

148 

151 

November . 

155 

150 

144 

133 

144 

154 

175 

157 

151 

148 

144 

160 

December . . 

196 

188 

176 

166 

178 

208 

217 

193 

182 

185 

200 

194 

1841. 

Oh.  22m. 

2A.  22m. 

4h.  22m. 

6A.  22m. 

8A.  22m. 

lOA.  ^m. 

12A.  22m. 

14A.  22m. 

16A.  22m. 

18A.  5^2m. 

20A.  22m. 

22A.  22m. 

January  * . 

298 

300 

294 

284 

281 

302 

326 

311 

289 

296 

301 

302 

February . 

269 

261 

264 

257 

265 

288 

297 

289 

275 

274 

275 

272 

March . . 

268 

272 

267 

257 

271 

294 

286 

267 

266 

282 

264 

272 

April . 

273 

271 

262 

262 

283 

317 

315 

279 

238 

271 

283 

280 

May  . 

311 

305 

306 

297 

306 

323 

313 

301 

294 

306 

309 

313 

June  t . 

392 

390 

392 

385 

400 

401 

395  ' 

382 

385. 

392 

402 

392 

July . 

442 

442 

435 

435 

447 

4:8 

449 

428 

430 

444 

448 

439 

August . 

490 

494 

487  ' 

482 

501 

518 

502 

483 

483 

497 

500 

495 

September . 

510 

514 

515 

508 

531 

542 

537 

516 

519 

520 

515 

515 

October  . . . 

521 

517 

518 

514 

526 

537 

547 

530 

525 

527 

5*29 

528 

November . 

519 

517 

515 

5ft9 

518 

529 

531 

514 

518 

513 

516 

518 

December . 

546 

541 

538 

535 

537 

548 

562 

549 

545 

547 

550 

552 

1842. 

04.2Um. 

2A.22Jm.  1 

4&.24m. 

6A.2Um. 

8A.21im. 

10A.2Um 

12A.24m. 

14A.2Um. 

16A.24m. 

18A.24m 

20A.24m 

22A.24m 

January . 

561 

556 

555 

558 

553 

573 

577 

559 

554 

564 

563 

564 

February . 

580 

573 

572 

567 

568 

5SQ 

5^9 

578 

578 

580 

590 

578 

March  . . 

565 

559 

557 

554 

563 

571 

575 

.561 

565 

571 

567 

566 

April . 

595 

598 

697 

594 

604 

620 

618 

603 

598 

607 

608 

611 

May . 

614 

610 

611 

605 

621 

630 

622 

606 

607 

615 

618 

619 

June . . . 

619 

652 

646 

638 

649 

659 

650 

639 

638 

649 

648 

650 

July . 

692 

686 

682 

678 

695 

708 

700 

680 

677 

690 

694 

700 

August . 

6S9 

694 

695 

692 

711 

721 

700 

688 

689 

701 

703 

702 

September . 

726 

733 

7ia 

717 

739 

750 

737 

730 

727 

737 

737 

734 

October . 

764 

759 

757 

757 

764 

781 

783 

776 

776 

768 

769 

761 

November .......... 

774 

770 

771 

768 

777 

789 

787 

781 

778 

775 

776 

776 

December . . . 

780 

777 

775 

773 

776 

790 

795 

786 

773 

776 

781 

782 

1843. 

Oh.  2Um. 

2A.21im. 

4A.2Um. 

6A.24m. 

8A.24m. 

10/t.2Um. 

l2A.21im. 

14A.21|m. 

16A  24m 

18A.24m. 

2UA.24m 

22A.21^m. 

818 

pphf i^ary . 

817 

M^ceh . .  ....  .. 

829 

April . 

861 

861 

854 

854 

868 

883 

878 

863 

860 

861 

865 

859 

May . 

864 

862 

858 

857 

875 

872 

864 

855 

856 

862 

887 

863 

June . 

881 

879 

876 

873 

883 

894 

884 

870 

870 

881 

881 

886 

July . 

927 

924 

924 

923 

935 

941 

934 

923 

916 

921 

928 

931 

August . 

9.31 

930 

931 

927 

947 

954 

938 

921 

924 

929 

932 

933 

September . 

974 

967 

965 

960 

980 

992 

985 

972 

972 

975 

974 

973 

*  Tbe  mean  of  17  days.  f  Tbu  mean  of  19  days. 
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Tablk  VII — Continued. 
HOURLY  SERIF^. 


Year. 

0A.2U»> 

l&.24m. 

2A.2Um. 

34.2Um 

44. 2!  Da. 

54.  91Dn« 

€4  24m- 

74.24  m 

84. 24m. 

94.24m. 

1  ' 

104.24m 

114.211m. 

1843. 

Divi. 

Diva. 

Diva. 

Diva. 

Diva. 

Diva. 

Divs. 

Divs. 

1 

1  Diva. 

Diva. 

Diva. 

Divs. 

October . 

983 

978 

983 

978 

976 

978 

977 

980 

983  ' 

987 

991 

992 

November . 

9b7 

986 

985 

983 

982 

98i)  1 

980 

i  983  I 

987  1 

1  991 

1  992 

993 

December . . 

995 

993 

992 

991 

989 

987 

987 

1  987  j 

p  991 

991 

992 

997 

• 

12A.31im 

]34.21im 

14A  21iin 

15A.21|iii. 

164.2Um 

174  21Dn 

184  24m 

194.24m 

2Q4.24m  214.24m. 

1 

224.211m 

234.24m. 

October . 

991 

989 

885 

983 

983 

983 

985 

j  985 

985 

983 

983 

981 

November .  i 

991 

989 

987 

986 

984 

985 

'  986 

986 

987 

987 

988 

988 

December.. .  j 

999 

998 

996 

993 

991 

990 

1  992 

995  ' 

995 

995 

997 

998 

1844. 

04  24m. 

14.24m. 

24.  24m. 

34  24m. 

44  24m. 

54  21  im. 

64.24m. 

74.  24m. 

b4. 24m. 

94.24m. 

104  24m 

114.24  m. 

January  . . . 

1006 

1005 

1004 

1C02 

1000 

1000 

999 

999 

1002 

1005 

1008 

1011 

February . 

1031 

1031 

1031 

1029 

1026 

1026 

llte 

1028 

1029 

1030 

1034 

1034 

March . 

1048 

1047 

1046 

1046 

1046 

1043 

1043 

1047 

1050 

1M54 

1057 

1063 

April . . . 

1070 

1069 

1068 

1065 

1063 

1(62 

1084 

1051 

1067 

1074 

1078 

1078 

May . 

1065 

1065 

1063 

1052 

1062 

1061 

1061 

1064 

1068 

1076 

1077 

1070 

June . 

1078 

1077 

1076 

1077 

1077 

1075 

1073 

1077 

1080 

1082 

1084 

1081 

July . . 

1102 

1103 

1105 

1106 

1106 

1105 

1104 

1104 

1109 

1116 

1118 

1114 

August . 

1133 

1131 

1134 

1133 

1133 

1)31 

1130 

iia5 

1143 

1152 

1153 

1147 

September . 

1106 

1104 

1107 

1105 

1101 

1101 

noo 

1107 

1117 

1125 

11 -38 

1125 

October . 

1133 

1132 

1131 

1127 

1124 

1125 

1129 

1134 

1141 

1149 

1152 

1145 

November . 

1131 

1130 

1127 

1126 

1125 

1123 

11-22 

1125 

1130 

1135 

1138 

114-3 

December . 

1213 

1202 

1200 

ll9i 

1196 

1194 

1190 

1193 

1194 

1197 

1209 

1217 

124  24111. 

134.24m 

144.24m 

154.24m 

164  24  m 

174.24m 

184  24m 

194.24m. 

•204  21  Dn. 

214.21Dn 

224.24m. 

234.24m. 

January . 

1009 

1006 

1003 

999 

998 

1000 

1002 

1003 

1003 

1004 

1004 

1005 

February . . 

1035 

1032 

1028 

1028 

1030 

1031 

103-2 

1033 

1034 

1033 

1032 

1030 

March . 

1063 

1061 

1057 

1050 

1051 

1050 

1050 

1052 

1050 

1048 

1150 

1048 

April . 

1077 

1071 

1066 

1062 

1064 

1062 

1068 

1068 

1071 

1071 

1068 

1069 

May  . . 

1064- 

1057 

1053 

10,53 

1051 

1054 

1059 

1063 

1164 

1064 

1065 

1063 

June  . . . . . 

1077 

1072 

1067 

1065 

1065 

1067 

1071 

1073 

1075 

1077 

1077 

1073 

July . 

1106 

1100 

1096 

1093 

1092 

1093 

1C96 

1 

1099 

1101 

1102 

1103 

1104 

August . 

1138 

1129 

1121 

1119  i 

1121 

1127. 

1  1134 

1135 

1135 

1134 

1135 

1135 

September . 

Ills 

1104 

1097 

1095 

1C95 

1100 

1102 

1104 

1104 

1108 

1107 

1108 

October . . . 

1115 

1137 

1134 

1130 

1132 

1134 

1135 

1137 

1138 

1134 

1137 

1135 

November . 

1136 

11.33 

1129 

1127 

1124 

1131 

1128 

1129 

1130 

1130 

1131 

1131 

December . 

1220 

1212 

1209 

1202 

1201 

1201 

1203 

119S 

1-200 

1204 

K06 

12J6 

1845. 

04. 24"*- 

14.24m. 

24.21im. 

.34.24m. 

44.24  m. 

^.54. 24  m. 

64.24m. 

74.  24m.  1 

84.24m 

94.24m. 

104.24m. 

114.24  m. 

January . 

1233 

1228 

1231 

1230 

1228 

1226 

12-25 

1 

1226 

1231. 

1 

1241 

1248 

1252 

February . 

1230 

1230 

1231 

1229 

1229 

12-26 

12-23  1 

1227 

1231 

1236 

1243 

1244 

March . 

1236 

1236 

1234 

1235 

1234  1 

1234 

1231 

1233 

1241 

1249 

1255 

1261 

April . 

1252 

1250 

1249 

1247 

1245 

1243 

1241 

1244 

1253 

1268 

1278 

1281 

May  . 

1244 

1243 

1241 

1239 

1238  ' 

1233 

1229 

1236 

1251 

1261 

1262 

1258 

June . . . 

1260 

1281 

1281 

1281 

1275 

1271 

1288 

1273 

1-282 

1293 

1295 

1292 

124.24m 

134.24m 

144  24m. 

154.24m 

164  24m. 

!  174  24m. 

i 

184.24m. 

194  2Iim.| 

i 

•204.24m. 

214.24m 

1 

•324  24m 

234  24m. 

January  . . 

1249 

1242 

1239 

1233 

1229 

1230  1 

1233 

I 

1231 

1230 

1230  1 

1229 

1229 

February . 

1250 

1242 

1238 

1231 

1233 

1229 

1231 

1233 

1235 

1231 

1231 

1232 

March . 

1260 

1253 

1245 

1239 

1240 

1242 

1244 

1240  ' 

1239 

1237 

1210 

1239 

April . 

1268 

1267 

1255 

12.52 

1248 

1253 

1256 

1254 

1254 

1253 

1250 

1254 

May . 

1253 

1244 

1238 

1236 

1237 

1239 

1245 

1246 

1246 

'  1248 

1247 

1212 

June . 

1286 

1280 

1272 

1269 

1269 

1273 

1278 

1-281 

i 

1277 

1 

1279 

1280 

23  C  S 
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Increase  of  scale  readings  corresponds  to  decrease  of  force.  Value  of  one  division  of  the  scale  =  0.0000365 
parts  of  the  horizontal  force,  or  in  the  absolute  scale  equal  to  0.0001523. 

I 

Investigation  of  the  Eleven-Year  (also  called  Ten- Year)  Period^  as  shown  in  the  Changes  of  the  Am- 
2ditude  of  the  Solar  Diurnal  Variation  of  the  Horizontal  Force. — The  variation  in  the  amplitude  of  the 
diurnal  motion  of  the  horizontal  force  is  subject  to  the  same  inequality  of  about  eleven  years  as  the  declination, 
and  the  means  of  investigation  will  be  analogous  to  those  used  in  Part  I  of  this  discussion.  For  greater  con¬ 
venience,  the  preceding  monthly  noimals  were  united  into  annual  means  and  the  results  put  into  an  analytical 
form,  using  BessePs  function  applicable  to  periodical  phenomena,  and  determining  the  numerical  quantity  by 
the  application  of  the  method  of  least  squares. 

In  the  following  table  of  the  regular  solar  diurnal  variation  of  the  horizontal  force  the  means  for  1842-*43 
depend  only  on  nine  months  of  observation  ;  the  correction  given  to  refer  them  to  twelve  months  of  oI)servation 
depends  on  the  mean  difference  between  the  results  of  the  same  nine  months  and  twelve  months  of  the  pre¬ 
ceding  and  following  year ;  this  correction  is  nearly  constant,  and  the  same  within  one  scale  division  for  the 
adjacent  years.  In  the  second  corrected  column  for  1842-*43  the  effect  of  the  annual  inequality  is  thus 
eliminated.  In  the  year  1843-^44  the  results  from  nine  months  of  observation  at  the  odd  hours  were  reduced 
to  twelve  months  by  means  of  con-esponding  differences  in  the  series  of  even  hours ;  thus  (omitting  the  min¬ 
utes)  at  hour  2,  mean  of  12  months  =  1006,  mean  of  9  months  =  1028;  at  hour  3  for  the  same  9  months, 
mean  =  1026,  or  2  divisions  less;  at  hour  3  for  12  months  the  mean  is  therefore  1004,  and  the  same  result  is 
found  by  comparing  with  the  following  hour  4;  the  mean  is  given  in  case  of  a  difference  in  the  two  results. 


Table  VIII. 


Regular  solar  diurnal  variation  of  the  horizontal  force  for  each  year  of  ohservation^  expressed  in  scale  divisions. 

Increased  numbers  indicate  decrease  of  force.  The  minutes  at  the  head  of  each  column  are  to  be  added  to  the  hours  given 
in  the  first  vertical  column.  Each  year  commences  with  the  month  of  July. 


Hour  of  the 
day. 

1840-’41. 

22m. 

1841-’42. 

21|m. 

l842-’43  (9 
months) 

2Hffi. 

Correction. 

1842-  43. 

2l^m. 

1843-’44. 

21im. 

1844-’45. 

2\\m. 

Divisions. 

Divisions. 

Divisions. 

Divisions. 

Divisions. 

Di  visions. 

Divisions. 

0  (a.  m  ).- 
1 . 

223 

549 

782 

+6 

788 

1008 

1007 

1191 

1189 

2 . 

219 

548 

780 

+6 

786 

1006 

1189 

1188 

3 . 

1004 

4 . 

214 

545 

777 

+6 

783 

1003 

1186 

6 . 

1002 

1184 

6 . 

206 

642 

774 

+6 

780 

1002 

1182 

7 . 

1005 

1186 

8 . 

226 

652 

788 

+5 

793 

1010 

1194 

9 . 

1013 

1202 

10 . 

244 

564 

799 

+5 

804 

1017 

1206 

11 . 

1016 

1207 

12  (p.  m.).. 

13  . 

241 

563 

792 

+6 

798 

1014 

1010 

1202 

1195 

14  . 

15  . 

221 

547 

781 

+7 

788 

1005 

1002 

1189 

1186 

16 . 

215 

547 

778 

+7 

785 

1002 

1185 

17 . 

1004 

1188 

18 . 

222 

553 

783 

+7 

790 

1006 

1190 

19 . 

1008 

1191 

20 . 

225 

554 

786 

+7 

793 

1008 

1191 

21 . 

1009 

1191 

22 . 

227 

663 

786 

+® 

791 

1008 

1191 

23 . 

1008 

1191 

Mean  -  ---- 

223.5 

651.6 

789.  9 

1007.  4 

1191.4 

(Philadelphia  local  time,  counted  from  midnight  to  midnight,  24  hours.) 
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The  preceding  mean  dinmal  variations  were  put  in  the  following  analytical  form,  in  wliich  the  angle  B 
counts  from  midnight  at  the  rate  of  15^  *an  hour  : 

Year  1840-*41  n=  2*23*' 5  +  5^.98  sin  (^  +  252^  140  +  11*^.68  sin  (2^  +  121°  16’)  +  5‘^89  sin  (3^+314^420 
‘‘  1841-’42n=  5ol..5+  4.03  Am  (^  +  244  07)+  6.58  Am  (2  131  32)+  4.48  Am  (3  ^  +  312  19) 

“  1842-’43H=  789.9+  4.14  Am  (6>  +  250  06)+  7.07  Am  (2  6^+ 132  24)+  3.74  Am  (3  ^  +  323  06  ) 

«  1843-^44  H=  1007.4+  2.14  Am  (^  +  273  55)+  5.09  Am  (2  ^  +  128  58)+  2.35  Am  (3  6^  +  317  58  ) 

“  1844-’45H=  1191.4+  4.40  Am  (^+271  13)+  6.86  Am  (2  6^  + 123  25)+  4.11  Am  (3  ^  +  321  26) 

To  show  the  degree  of  con^espondence  in  the  formulae  when  deduced  from  the  observations  of  the  even 
and  odd  hours  separately,  the  results  for  the  last  year  have  been  added,  viz : 

Even  hours  H  =  1191‘'.3  +  4‘'.20  sin  {B-\-2ir  280  +  6^98  Am  (2  6^+122°  360  +  4^.11  Am  (3  ^+322®  350 
Oddhours  H  =  1191.5+  4.60  Am  (6^+270  59  )+  6.73  Am  (2  ^+ 124  13  )+  4.12  Am  (3  6^+320  17  ) 

The  close  agreement  between  the  observed  and  computed  values  is  shown  generally  in  diagram  A,  of 
Part  IV,  Sketch  No.  50. 

The  following  table  exhibits  the  differences  for  the  year  1 842-^43,  as  an  example  of  the  numerical  cor¬ 
respondence  : 


A.  M. 

Computed. 

Observed. 

C— 0. 

Om  2\\h 

788.7 

788 

+0.7 

2  “ 

786.6 

786 

+0.  6 

4  “ 

781.3 

783 

-1.7 

6  “ 

781.2 

780 

+  1.2 

8  “ 

792.5 

793 

—0.6 

10  “ 

803.3 

804 

—0.7 

P 

M. 

Computed. 

Observed. 

C— 0. 

12/n 

2\lh. 

799.5 

798 

+  1.5 

14 

787.6 

788 

—0.4 

16 

«  1 

1 

784.5 

785 

—0.5 

18 

(( 

790.2 

790 

+0.2 

20 

n 

792.9 

793 

—0.  1 

22 

li 

720.5 

791 

—0.5 

The  differences,  using  three  terms  in  the  equations,  are  within  the  uncertainty  of  the  observed  values. 
The  probable  error  of  a  single  representation  is  +  0.6  rule  divisions,  or  +  0.00009  in  the  absolute  scale. 

The  curves  show  a  double  progression  in  the  daily  motion,  with  a  principal  maximum  of  horizontal  force 
in  the  morning,  a  principal  minimum  before  noon,  and  a  secondary  maximum  in  the  afternoon ;  the  precise 
epochs  (to  the  nearest  five  minutes)  and  extreme  values  were  computed  by  means  of  the  preceding  formulae. 


Year. 

From  July  to 

Principal  a.  m.  maximum 
of  horizontal  force. 

Principal  a.  m.  minimum 
of  horizontal  force. 

1 

i 

Diurnal  range  in — 

Secondary  p  m.  maxi¬ 
mum  of  hor.  force. 

Less  than 

a.  m. 

July. 

Epoch. 

Amount. 

Divis. 

Epoch. 

Amount. 

Divis. 

Scale 

divis. 

Parts  of  hori¬ 
zontal  force. 

Value  in 

absol.  scale. 

Epochs. 

Amount. 

Dvis. 

1 

max.  by 
divis. 

1840-’41  J 

5A 

45m 

207.  3 

IIA  Om. 

246.  1 

38.8 

0.  00142 

0.  0059 

ih.  05m 

213.5 

1 

6.2 

1841-  42  . 

5 

50 

541.7 

11  5 

565.5 

23.8 

0.  00087 

0. 0036 

3 

50 

545.  1 

3.4 

1842-’43  . 

5 

30 

779.8 

10  55 

803.  9 

24.  1 

0.  00088 

0.  0037 

3 

50 

784.0 

4.2 

1843-  44  - 

5 

40 

1001.7 

10  50 

1016.9 

15.2 

0.  00055 

0.  0023 

4 

0 

1002.0 

0.3 

1844-45  . 

5 

40 

1182.4 

10  50 

1206.6 

24.2 

0.  00088 

0.  0037 

4 

0 

1184.8 

2.4 

Mean  .. 

5 

41 

10  56 

0. 0038 

3 

57 

The  secondary  maximum  is  reached  about  87a.  30m,  p.  m.  with  a  comparatively  small  range. 

The  mean  value  of  the  force  is  attained  about  7/a.  55m,  a,  m.,  and  again  about  17a.  55m,  p.  m.,  with  consid¬ 
erable  regularity;  it  is  again  reached  at  6^/i,  and  11  ^7a.  p.  m.,  though  with  less  regularity. 

At  Toronto  (see  vol.  II  of  the  Toronto  observations)  the  diurnal  variation  of  the  horizontal  force  has  a 
principal  maximum  at  a  little  after  4  p.  m.,  and  a  principal  minimum  at  10  or  11  a.  m.;  the  secondary  maximum 
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occurs  about  6  a.  m.  There  is,  therefore,  this  specific  difFerence  in  the  diurnal  motion  at  these  two  stations  : 
in  that  at  Philadelphia  the  morning  maximum  is  the  higher  of  the  two,  while  at  Toronto  it  is  the  afternoon 
maximum.  The  difference  between  the  two  maxima,  as  shown  above,  is  almost  nothing  in  the  minimum 
year  1843-’44,  but  increases  before  (and  after)  this  epoch  in  proportion  to  the  interval.  At  Toronto  the 
daily  range  seems  to  be  slightly  greater.  The  secondary  minimum  at  Toronto  occurs  about  2  or  3  a.  m.,  or 
about  six  hours  later  than  at  Philadelphia ;  this  is  a  second  though  less  significant  point  of  difference. 

The  minimum  daily  range  occurs  in  1843-^44;  its  value  is  then  less  than  one-half  what  it  was  in  1840-*41. 

The  following  etjuation  expresses  the  mean  diurnal  range  in  scale  divisions : 

Il=+19.G8-3.78  (/-1843)  +  2.77  (^—1843)^ 

It  represents  the  observed  values  as  follows  : 


Observed  range.  Computed  range. 


January,  1841 .  38.8  38.3 

“  1842 .  23.8  2G.2 

“  1843 .  24.1  19.7 

1844 .  15.2  18.7 

‘‘  1845 .  24.2  23.2 


The  minimum  range  as  given  by  the  formula  is  in  September,  1843.  In  Part  I  of  the  discussion  we 
found  the  minimum  range  of  the  declination  in  May,  1843,  and  the  minimum  from  the  disturbances  of  the 
declination  in  August,  1843. 

Before  proceeding  to  the  discussion  of  the  disturbances  in  the  horizontal  force,  the  formulae  given  for  the 
diurnal  variation  require  to  be  put  in  a  different  fonn  for  future  use,  and  for  convenience  of  comparison  with 
other  places. 

The  scale  divisions  were  multiplied  by  the  value  of  one  division  of  the  sciilc  (0.00003G5)  and  again  by 
the  value  of  X  found  for  the  year,  the  numerical  constant  was  replaced  by  X,  and  the  angular  quantities  were 
changed  by  180^,  so  as  to  make  increasing  numbers  correspond  to  increase  of  force;  we  then  obtain  in  absolute 
measure  the  following  expressions  for  the  regular  solar  diurnal  variation  of  the  horizontal  force  at  the  Girard 
College : 

Year  1840-’4lH=4.178+0.00091^m  (<9+72^4') -f0.00178^^?^(2^-^30mG')+0.00090^/«(3  ^4-134'^  42') 
1841-*42H  =  4.175  +  0.000Gl5m(6^-f-C>4  07  )-+- 0.00100  (2  311  32  )+0.000G9  (3  ^  +  132  19  ) 

“  1842-’43H  =  4.173-f  0.000035^(^  +  70  OG  )  +  0.001085m(2  ^  +  312  24  )  + 0.00057 (3 ^  +  143  OG  ) 

«  1843-^44  H  =  4.170  +  0.000335m(^  +  93  55  ) +  0.00078 5^(2  ^+308  58  )  +  0.0003G 5m(3  ^  +  137  58) 

‘‘  1844-^45  H=:4.1G8  +  0.000G75/w  (6^+91  13  )-f  0.00104  5^(2  ^+303  25  ) +  0.00063 (3  ^+141  26) 

The  angle  B  counts  from  midnight;  the  middle  epoch  to  which  each  equation  refers  is  January. 

Investigation  of  the  Eleven  (  Ten?)  Year  Inequa^ty  in  the  Disturbances  of  the  Horizo^ital  Magnetic 
Force. — In  Table  VI  the  number  of  disturbances  in  each  month  has  been  given  as  found  from  the  observations ; 
these  numbers  are,  however,  not  directly  comparable  with  one  another — first,  on  account  of  some  omissions  in 
the  record ;  and  secondly,  on  account  of  the  change  from  a  bi-hourly  to  an  hourly  series.  For  any  incomplete 
month  the  number  of  disturbances  for  the  whole  month  is  obtained  by  simple  proportion  from  the  number  du¬ 
ring  the  part  of  the  month  recorded;  for  January,  1841,  the  total  number  becomes  35;  for  June,  1841,  the 
total  number  is  18.  For  January,  February,  and  March,  1843,  the  mean  total  number  of  the  disturbances, 
as  found  in  the  same  months  in  the  preceding  and  following  year,  was  substituted;  this  mean  gave  8,  20, 
and  20,  respectively.  The  number  of  disturbances  after  October,  1843,  were  halved  to  make  them  comparable 
with  the  bi-hourly  series.  There  were  two  anomalous  months,  July  and  December,  1840,  in  which  the  dis¬ 
turbances  amount  to  165  and  120,  with  an  annual  mean  of  G4,  whereas  in  the  same  months  in  the  following 
year  they  only  amount  to  2G  and  26  respectively,  with  an  annual  mean  of  27 ;  the  mean  annual  difference  37 
was  applied  to  the  numbers  found  in  1841,  which  give  63  and  63  as  a  substitute  for  the  anomalous  values  in 
July  and  December,  1840.  This  anomaly  does  not  exist  in  the  phenomenon  itself,  but  is  unquestionably  due 
to  the  irregularity  in  the  progressive  change. 

Table  IX  contains  the  number  of  disturbances  as  distributed  over  the  several  years  and  months,  all 
referred  to  a  uniform  series  of  bi-hourly  observations.  To  this  table  the  monthly  means  and  their  ratio,  when 
compared  with  the  annual  mean,  have  been  added ;  also  for  comparison,  the  corresponding  ratios  found  in 
Part  I  of  the  discussion  of  the  disturbances  of  the  declination. 
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Month. 

1840-m. 

I841-M3. 

1842-'43. 

1844  ’45. 

Mean. 

Ilor.  force. 

Ratio. 

Declination. 

Ratio. 

July . 

(63) 

26 

24 

15 

0 

26 

1.09  ■ 

0.86 

August _ _ _ _ _ 

73 

17 

3 

11 

2 

21 

-  0.89 

1.59 

September _ _ _ ... _ _ _ 

64 

41 

44 

16 

13 

34 

1.430 

1.36 

October  _ _ ............ _ _ 

63 

28 

63 

2 

16 

33 

1.39 

2.  120 

November _ ........ _ _ _ 

49 

82 

15 

0 

21 

24 

1.00 

1.08 

December  . . . . . . 

(63) 

26 

5 

0 

23 

23 

0.97 

LOO 

January . . . . . . 

35 

14 

8 

1 

13 

14 

0.  59 

0.  77 

February _ ......................... 

50 

87 

20 

3 

9 

24 

1.00 

0.  52 

March _ _ _ _ _ .......... 

61 

25 

20 

14 

2 

25 

1.  06 

0.  68 

April  .  _ _ _ _ _ 

48 

88 

14 

8 

16 

25 

1.06 

0.91 

May  . . . . . . 

46 

30 

25 

2 

10 

23 

0.  97 

0.  58 

June _ ...... _ _ _ 

18 

15 

4 

0 

28 

13 

0.  550 

0.  630 

Sums. ...... ............ _ _ 

.  628 

330 

235 

72 

153 

285 

12.  00 

12.00 

Mean _ 

52 

28 

20 

6 

13 

24 

In  the  columns  of  ratios  the  principal  maxima  and  minima  are  indicated  hy  an  asterisk. 

The  annual  means  exhibit  plainly  the  eleven-year  inequality;  they  have  been  represented  by  the  formula ; 
N  =  +14.4-10.2  1843)+4.8  (^— 1843)*. 


January,  1841 
«  1842 

«  1843 

«  1844 

“  1845 


Observed  N. 

Compn 

.  52 

24 

.  28 

29 

.  20 

14 

.  6 

9 

.  13 

13 

\ 


According  to  the  formula,  the  minimum  occurs  in  January,  1844. 


We  have  next  to  consider  the  eleven-year  inequality  in  the  magnitude  of  the  disturbances  of  the  horizon 
tal  force.  Table  X  contains  the  aggregate  amount  of  the  disturbances  expressed  in  scale  divisions,  and  also 
their  mean  amount  obtained  by  application  of  the  number  of  disturbances  already  given  in  Table  VI. 

For  reasons  already  explained,  the  amount  of  disturbances  in  July,  1840,  equal  to  10761  scale  divisions, 
has  been  diminished  in  the  ratio  of  165  :  63.  The  ratio  of  each  monthly  mean  to  the  mean  amount  of  the 
year  is  also  given,  together  with  a  column  of  corresponding  ratios  derived  from  the  disturbances  of  the  decli¬ 
nation,  as  made  out  in  Part  I  of  the  discussion. 
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Table  X. 

Aggregate  and  mean  amount  of  the  disturbances  of  the  horizontal  force,  expressed  in  scale  divisions. 


Month. 

1840-’41. 

1841-’42. 

1 842-’ 43. 

1843-’44. 

1844-’45 

Mean 

amount. 

Her.  force. 

Ratio. 

DecHnat’n. 

Ratio. 

July. . . . . . 

(4089) 

1157 

1295 

669 

0 

56 

1.  10 

0.  87 

August _ - . 

4084 

755 

131 

471 

142 

52 

1.03 

1.61 

September . . 

3092 

3075 

2099 

660 

1228 

56 

1.  no 

1.56 

October . . . 

3720 

1284 

2399 

169 

1412 

49 

0.  97 

2.  060 

November . 

2390 

1991 

915 

34 

2173 

54 

1.06 

1.06 

December......  . . . 

6515 

1225 

239 

0 

2283 

53 

1.  03 

1.00 

January . . . . . 

1186 

601 

0 

111 

1402 

49 

0.  97 

0.72 

February........... _ _ 

2664 

1822 

44 

200 

836 

50 

0.99 

0.51 

March . . .  — ... 

3112 

1176 

39 

1412 

127 

49 

0.  97 

0.  66 

April . 

2138 

2075 

676 

861 

1604 

49 

0.97 

0.  94 

May. . . . . . 

2456 

1211 

1187 

131 

789 

47 

0.  93 

0.56 

June  . . . . . 

560 

794 

164 

0 

1 

2390 

44 

0.  870 

0.  420 

Mean  amount.. . 

53.9 

52.0 

48.  6 

46.3  j 

46.8 

50.6 

1.00 

1.00 

Maxima  and  minima  in  the  columns  of  ratios  are  marked  with  an  asterisk. 

The  inequality  in  the  mean  amount  of  the  horizontal  force  disturbances  in  each  year,  indicates  the  year 
1843-*44  as  the  minimum  year. 

,  From  the  preceding  results,  we  may  assume  the  month  of  November,  1843,  as  the  epoch  for  the  minimum 
of  the  eleven  (ten?)  year  inequality,  as  far  as  indicated  by  the  differential  observations  of  the  horizontal  force. 

Further  Analysis  of  the  Disturbances  of  the  Horizontal  Force, — The  distribution  of  the  disturbances  in 
number  and  mean  amount  over  the  several  months  of  the  year  has  been  given  in  Tables  IX  and  X.  From 
Table  IX  we  learn  that  the  disturbances  are  greatest  in  number  in  September  and  March  or  April,  or  about 
the  time  of  the  equinoxes,  and  least  in  number  about  January  and  June,  or  about  the  time  of  the  solstices. 
At  the  autumnal  equinox  the  numbers  exceed  those  of  the  vernal  equinox ;  the  same  law  was  found  at  Toronto ; 
also  the  numbers  are  smaller  at  the  summer  solstice  than  at  the  winter  solstice,  in  perfect  accordance  with  the 
result  found  at  Toronto.  These  results  are  shown  graphically  on  Diagram  B  of  Part  IV,  (Sketch  No.  50,) 
which  contains  also  the  ratio  of  the  disturbances  for  the  declination  in  which  the  same  law  is  apparent. 

Table  X  shows  that,  in  reference  to  the  average  magnitude  of  the  disturbances,  the  same  law  holds  good, 
to  wit :  the  greatest  relative  magnitude  occurring  about  the  time  of  the  equinoxes ;  the  greater  amount  corre¬ 
sponding  to  the  autumnal  equinox,  and  the  least  to  about  the  time  of  the  solstices,  the  smaller  amount 
occurring  near  the  summer  solstice.  The  average  magnitude  of  the  disturbances  of  the  declination  was  found 
subject  to  the  same  law. 

If  we  separate  the  disturbances  which  increase  the  force  from  those  which  decrease  it,  we  may  form  the 
two  following  tables  of  the  distribution  of  the  disturbances  in  number  and  average  amount  over  the  several 
months  of  the  years. 
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Table  XI. 


Annual  inequality  in  the  number  of  disturbances  increasing  and  decreasing  the  horizontal  force. 


1840 

-’41. 

1841 

-’42. 

1842 

-»43. 

1843 

-'44. 

1844 

-'45. 

Sum. 

Ratios. 

loc. 

Dec. 

Inc. 

Dec. 

Inc. 

Dec. 

Inc. 

Dec. 

Inc. 

Dec. 

Inc. 

Dec 

Inc. 

Dec. 

July . 

(38) 

(25) 

6 

20 

5 

19 

1 

14 

0 

0 

50 

78 

1.2 

1.0 

August  . . 

18 

55 

6 

11 

1 

2 

2 

9 

0 

2 

27 

79 

0.7 

1.0 

September  . . 

25 

29 

5 

36 

38 

6 

11 

5 

9 

4 

88 

80 

2.  10 

1. 1 

October  ..... _ _ 

18 

50 

11 

17 

37 

16 

1 

1 

8 

8 

75 

92 

1.8 

1.2 

November.. . 

13 

36 

1 

31 

4 

11 

0 

0 

0 

21 

18 

99 

0.4 

1.30 

December _ _ 

(25) 

(38) 

8 

18 

0 

5 

0 

0 

15 

8 

48 

69 

1. 1 

0.9 

January. .......... 

19 

16 

6 

8 

3 

6 

0 

1 

3 

10 

31 

40 

0.8 

0.6 

February.. . . 

15 

35 

4 

33 

2 

18 

0 

3 

0 

9 

21 

98 

0.5 

1.2 

March . . 

17 

44 

10 

16 

3 

17 

0 

14 

1 

1 

31 

92 

0.8 

1.2 

April ............. 

18 

30 

14 

24 

1 

13 

1 

7 

0 

16 

34 

90 

0.8 

1.2 

May . 

24 

22 

16 

13 

10 

15 

1 

1 

5 

5 

56 

56 

1.3 

0.7 

June  _ _ _ _ 

9 

9 

6 

10 

1 

3 

0 

0 

7 

21 

23 

43 

0.  50 

0.  60 

Sum.......... 

239 

389 

93 

237 

105 

130 

17 

55 

48 

105 

502 

916 

12.0 

12.0 

In  each  year  the  number  of  disturbances  increasing  the  force  is  less  than  the  number  which  decrease  it; 
the  numbers  of  increase  are  to  the  numbers  of  decrease  as  1  :  1.8.  The  numbers  of  the  monthly  ratio  for  the 
increasing  disturbances  exhibit  the  same  law  as  found  in  Table  IX:  with  respect  to  the  numbers  for  the  de¬ 
creasing  force  the  law  is  apparently  less  distinctly  marked ;  the  maximum  seems  to  occur  about  two  months 
later,  (before  the  winter  solstice,)  at  a  time  when  the  number  for  increasing  force  is  apparently  at  its  minimum. 
This  indistinctness  in  the  law  may  possibly  be  due  to  an  irregular  distribution  in  reference  to  the  hours  of  the 
day,  and  could  only  disappear  through  a  longer  series  of  observations. 

Table  XII. 


Annual  inequality  in  the  mean  amount  of  the  disturbances  of  the  horizontal  force.  Aggregate  amount  for 
increasing  and  decreasing  disturbances^  expressed  in  scale  divisions. 


Montli. 

184a-m. 

1841 

-’42. 

1842 

-’43. 

184^ ’44. 

1844-’45. 

1843 

-»45. 

Average  amount. 

Batioa. 

Inc. 

Dec. 

Inc. 

Dec. 

Inc. 

Dec. 

Inc. 

Dec. 

Inc. 

Dec. 

Inc. 

Dec. 

Inc. 

Dec. 

Inc. 

Dec. 

Jaly . 

(SS03) 

(18f7) 

214 

943 

292 

1003 

4L 

628 

0 

0 

2749 

4461 

55<2 

Sid 

1.2 

1.1 

August. .. 

794 

3290 

261 

494 

51 

80 

69 

402 

0 

142 

1175 

4408 

44 

54 

1.0 

1.0 

September 

1082 

2010 

186 

2889 

1857 

242 

4j2 

208 

873 

355 

4450 

5704 

45 

56 

1.0 

1.1 

October . . 

726 

2994 

421 

863 

1685 

714 

128 

41 

69L 

721 

3651 

5333 

i4 

53 

1.0 

1.0 

November 

520 

1870 

35 

1936 

185 

730 

0 

34 

0 

2173 

740 

6763 

41 

56 

0.9 

1.1 

December 

2204 

4311 

289 

936 

0 

239 

0 

0 

1483 

800 

3976 

6286 

47 

56 

1.0 

1.1 

January . . 

723 

463 

231 

370 

0 

0 

0 

111 

302 

1100 

1256 

2014 

48 

50 

1.1 

0.8 

February . 

649 

2015 

140 

1682 

0 

44 

0 

200 

0 

806 

769 

4747 

42 

52 

1.0 

1.0 

March  . . . 

&I3 

9469 

415 

761 

0 

39 

0 

1412 

37 

90 

1095 

4771 

39 

52 

0.9 

1.0 

April . 

732 

1406 

550 

1525 

54 

622 

75 

786 

41 

1563 

1452 

5902 

40 

52 

0.9 

1.0 

May  .... 

1000 

1456 

696 

515 

412 

775 

83 

48 

398 

391 

2589 

3185 

42 

52 

1.0 

1.0 

Juno . 

307 

253 

284 

510 

50 

114 

0 

0- 

604 

1786 

1245 

2663 

44 

44 

1.0 

0.8 

Sum  .... 

11582 

21424 

3792 

13444 

4586 

4602 

848 

3870 

4429 

9927 

23167 

56267 

12.0 

12.0 

Number .. 

254 

414 

93 

237 

97 

92 

82 

96 

211 

560 

1036 

1 

Mean  .... 

46 

59 

40 

57 

47 

50 

42 

47 

45 

54 

Digitized  by  kjOOQle 


184 


KEPORT  OF  THE  SUPERINTENDENT  OF 


The  average  amount  of  a  disturbance  increasing  the  horizontal  force  is  45  scale  divisions,  or  0.0069  in 
absolute  measure;  the  average  amount  of  a  disturbance  decreasing  the  same  is  54  scale  divisions,  or  0.0082  in 
absolute  value.  The  ratio  of  these  numbers  is  as  1  :  1.2,  \niereas  at  Toronto  the  ratio  is  1  :  6.4. 

The  law  of  the  monthly  inequality  for  amount  of  increasing  or  decreasing  disturbances  is,  as  in  the  pre¬ 
ceding  case,  very  indistinct  and  further  obscured  by  the  small  absolute  amount  of  variation. 

Ill  the  following  table,  XIII,  the  larger  disturbances  have  been  distributed  over  the  different  hours  of 
their  occurrence ;  in  this  combination  the  bi-hourly  series  (of  the  even  hours)  of  observation  has  been  used 
throughout. 


Hour. 

Ae^repnte  niiioiint 
in  tcaie  divid. 

Number  of  occur¬ 
rences. 

Average  ainouiil 

! 

Ratio 

‘  of  numbers. 

0  (midnight) .... 

8116 

112 

57 

1.  12 

2 . 

5967 

109 

55 

0.86 

4 . 

4961  1 

93 

53 

0.  730 

a . 

47510 

94 

51 

0.  74 

s . 

5>(i2 

101 

63 

0.  83 

10 . 

77210 

146 

53 

1.  1.5 

12  ^noon)  . 

6825 

161 

42 

1.270 

14 . 

6616 

127 

52 

1.00 

16 . 

663t 

135 

49 

1.07 

IS . 

6894 

.132 

52 

1.05 

20 . 

7674 

139 

55 

1.09 

22 . . 

7358 

139 

53 

1.09 

Directing  our  attention  to  the  columns  of  aggregate  amount  and  of  ratios  of  number  of  occurrence,  we 
find  the  principal  maximum  about  11a.  m.,  which  seems  to  con*espond  to  the  secondary  maximum  of  corre¬ 
sponding  ratios  at  Toronto  occurring  about  three  hours  earlier ;  the  principal  minimum  occurs  about  5  a.  m., 
which  corresponds  to  the  secondary  minimum  at  Toronto  occurring  between  5  and  6  a.  m.;  again  at  Philadel¬ 
phia  the  secondary  maximum  at  midnight  is  about  two  hours  earlier  than  the  principal  maximum  at  Toronto, 
and  the  secondary  minimum  about  4  p.  m.  corresponds  in  time  to  the  principal  minimum  at  Toronto  occumng 
between  2  and  6  p.  m.  Thus,  the  curves  at  the  two  stations,  representing  the  diurnal  variation  of  the  dis¬ 
turbances  (irrespective  of  increase  or  decrease)  of  the  horizontal  force,  is  double  crested  with  an  exchange  of 
the  principal  and  secondary  maximum,  and  also  of  the  principal  and  secondary  minimum. 

In  the  next  table,  XIV,  the  diurnal  variation  of  the  disturbances  is  exhibited  separately  for  disturbances 
increasing  and  disturbances  decreasing  the  horizontal  force. 


Hour. 

DISTUBBANCKS  INCREASING  HOBlZ''MTAL  FOBCB 

DISTUBBANCES  DECREASING  HORIZONTAL  FORCE. 

Excess  of  aggre¬ 
gate  decrease 
over  aggregate 
increase. 

Kumher  of 

occurrences 

Aggregate 

amount. 

Ratio. 

Number  of 

occurrences. 

Aggregate 

amount. 

Ratio. 

0  (midnight)  _ _ 

57 

2878 

1.28 

85 

5238 

1.21 

2360 

2 . 

44 

2173 

0.  97 

65 

.3794 

0.  87 

1621 

4 . 

42 

1998 

0.  89 

51 

29630 

0.  68 

965 

6 . 

28 

12130 

0.  54 

66 

3538 

0.81 

2325 

8 . . 

•  48 

2345 

1.04 

66 

3217 

0.  74 

872 

10 . 

61 

2732 

1.22 

85 

4989 

1.  15 

2257 

12  (noon) . 

74 

3134" 

1.39 

87 

3691 

(K85 

557 

14 . 

48 

2239 

1.  00 

79 

4397 

1.01 

2158 

16 . 

i  49 

2200 

0.  98 

86 

4434 

1.03 

2234 

18 . 

45 

2005 

0.  89 

87 

4889 

1. 13 

2884 

20 . 

39 

1758 

0.  78 

100 

68160 

1.34 

4058 

22 . 

50 

2296 

1.02 

89 

5062  j 

1 

1.  18 

2766 

Sums  - _ _ 

585 

26971 

12.  00 

936 

62028 

12.00 

25057 
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■  The  disturbances  increasing  and  those  decreasing  the  horizontal  force  evidently  follow  different  laws;  at 
Toronto  they  were  found  completely  opposed  ;  they  are  less  so  at  Philadelphia.  The  principal  maximum  of 
increasing  disturbances  (at  noon)  seem  to  be  cotemporaneous  with  a  secondary  minimum  of  the  decreasing 
disturbances ;  again  the  principal  maximum  of  the  decreasing  disturbances  (at  8  p.  m.)  corresponds  to  a  second¬ 
ary  minimum  of  the  increasing  disturbances.  In  reference  to  the  main  feature,  the  maximum  disturbance  of 
those  increasing  the  force  and  of  those  decreasing  the  force,  the  Philadelphia  ratios  show  even  a  greater  resem¬ 
blance  to  the  results  at  St.  Helena  and  the  Cape  of  Good  Hope  than  to  those  at  Toronto.  At  the  two  southern 
stations  the  maximum  in  the  disturbances  which  increase  occurs  at  11  a.  m.  and  the  maximum  in  the  disturb¬ 
ances  which  decrease  occurs  about  6  or  7  p.  m.— (See  vol.  II  of  the  St.  Helena  Observations.) 

Table  XIV  contains  also  the  hourly  excess  of  the  aggregate  amount  of  the  disturbances  which  decrease 
the  horizontal  force  over  those  which  increase  the  same.  If  we  divide  the  numbers  by  the  whole  number  of 
days  of  observation  (nearly  1500)  we  obtain  the  diurnal  disturbance  variation  expressed  in  scale  divisions. 

Table  XV. 

Diurnal  disturbance  variation. 


Hour. 

S  D. 

In  absolute  measure. 

Hour. 

S.  D. 

In  absolute  measure. 

0  (midnight).. 

1.6 

0.  00024 

12 (noon) . 

0.4 

0.  00006 

2 . 

1.  1 

17 

14 . 

1.4 

21 

4 . 

0.7 

11 

16 . . 

1.5 

23 

6 . 

1.  6 

24 

18 . 

2.0 

30 

8 . 

0.  6 

09 

20 . 

2.8 

43 

10 . . 1 

i 

1.5 

23 

22 . 

1.9 

29 

The  average  amount  by  which  the  disturbances  tend  to  decrease  the  diurnal  variation  of  the  horizontal 
force  is  1.4  scale  divisions,  or  0.00021  in  the  absolute  scale.  The  maximum  effect  takes  place  at  8  p.  m.,  at 
exactly  the  same  hour  when  the  declination  disturbances  reach  their  greatest  effect. 

In  the  preceding  tables,  XIII,  XIV,  and  XV,  to  the  hours  indicated  21J  minutes  should  be  added,  the 
observations  being  made  so  much  later  than  the  even  hours. 

The  preceding  discussion  shows  that  for  two  stations,  even  at  a  comparatively  short  distance,  as  for  Phila¬ 
delphia  and  Toronto,  there  are,  generally  speaking,  some  close  coincidences  in  the  laws  derived  from  inde¬ 
pendent  observations ;  but  there  are  also  certain  differences  in  other  results ;  yet  it  must  not  be  forgotten  that 
for  a  strict  comparability  we  require,  if  not  simultaneous  observations,  at  least  observations  extending  over 
similar  parts  or  the  whole  of  an  eleven-year*  period.  The  Philadelphia  series  includes  a  minimum  year  of  that 
inequality,  with  the  greater  extent  of  observations  before  that  epoch,  whereas  at  Toronto  the  series  begins 
after  the  minimum  epoch,  and  barely  extends  to  a  maximum  year. 

For  the  purpose  of  obtaining  a  better  view  of  the  absolute  amount  of  the  disturbances  and  their  frequency 
of  occurrence,*  they  were  classified  in  nine  groups  of  equal  differences  of.  20  scale  divisions ;  the  number  of 
disturbances  in  each  was  found  as  follows  : 

^  A  table  analogous  to  that  given  above,  showiug  the  distribution  of  the  disturbances  in  dtdinatum^  is  here  added  for 
comparison : 


LIMIT! 

ADOPTED. 

Number  of 

In  scale  divis. 

In  minutes  of  arc 

disturbances. 

8  to 

16 

3.6  to 

7'.  2 

1856 

16  “ 

24 

7.  2  “ 

10.8 

333 

24  “ 

32 

10.8  “ 

14.4 

105 

32  “ 

40 

14.4  “ 

18t  1 

42 

40  “ 

48 

18.  1  “ 

21.7 

16 

48  “ 

56 

21.7  " 

25.3 

2 

56  “ 

64 

25.3  “ 

29.  0 

2 

64  “ 

72 

29.  0  “ 

32.6 

1 

Beyond. 

1 

-- 

0 

24  C  S 
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LIMITS  ADOPTED. 

Number  of 

disturbances. 

In  scale 

In  parts  of  hor  force. 

In  the  absolute  scale. 

33 

to  63 

0.  0012 

to  0.0019 

0.  005 

to 

0.  008 

1159 

63 

“  73 

19 

“  27 

08 

(t 

11 

348 

73 

“  93 

27 

“  34 

11 

It 

14 

93 

93 

“  113 

34 

“  41 

14 

It 

17 

45 

113 

“  133 

41 

“  48 

17 

tt 

20 

27 

133 

“  153 

48 

“  65 

20 

tt 

23 

14 

153 

“  173 

55 

“  62 

23 

tt 

26 

4 

173 

“  193 

62 

“  70 

26 

tt 

29 

6 

193 

“  213 

0. 0070 

»  0. 0077 

0.  029 

tt 

0.  032 

2 

Beyond. 

- 

.... 

.... 

0 

The  numbers  in  the  last  column  cannot  he  considered  as  entirely  independent  of  the  eleven-year  period, 
and  in  attempting  to  apply  the  theory  of  probabilities  in  reference  to  the  number  of  disturbances  which  ought 
to  occur  between  the  assigned  limits,  it  became  apparent  that  the  larger  disturbances  greatly  preponderate — a 
fact  ho  doubt  intimately  connected  with  the  difficulty  in  correctly  allowing  for  the  progressive  change  during 
the  first  year  of  observation. 


APPENDIX  No.  16. 

DISCUSSION  OF  THE  MAGNETIC  AND  METEOROLOGICAL  OBSERVATIONS  MADE  AT  THE  GIRARD  COLLEGE 
OBSERVATORY,  PHILADELPHIA,  IN  1840,  1841,  1842,  1843,  1844,  AND  1845.— PART  V. 

Investigation  of  the  Solar-Diumal  Variation^  and  of  the  Annual  Inequality  of  the  Horizontal  Component  of 
the  Magnetic  Force,  By  A.  D,  Bache,  LL.  D.,  Superintendent  United  States  Coast  Survey, 

The  discussion  of  the  diurnal  and  annual  variations  of  the  horizontal  force  is  based  on  the  resulting 
monthly  normal  values  for  each  observation  hour  as  given  in  the  preceding  part  (IV,)  in  which  the  horizontal 
force  has  been  discussed  in  relation  to  the  ten  or  eleven  year  period,  and  which  also  contains  the  investigation 
of  the  disturbances ;  in  the  same  part  all  necessary  statements  are  given  relating  to  the  instrumental  data  and 
the  absolute  values  of  the  horizontal  force. 

The  normals,  as  has  been  shown,  are  referred  to  a  imifonn  standard  temperature ;  they  are  corrected  for 
irregularity  in  the  progressive  change,  and  are  necessarily  freed  from  all  the  larger  disturbances.  The  use  of 
the  normals  instead  of  the  simple  means  of  the  readings  (corrected  for  difference  of  temperature)  will  insure 
greater  regularity  in  the  variations  of  the  horizontal  force,  now  under  consideration. 

The  diurnal  variation  requires  an  arrangement  of  the  five-year  series  of  monthly  normals  according  to 
the  months  of  the  year  and  hours  of  the  day.  In  general,  the  method  of  interpolation  for  an  occasional  omis¬ 
sion  in  either  a  month  or  hour,  is  the  same  as  that  used  in  Part  II  of  the  discussion  of  the  Girard  College 
observations;  there  is,  however,  this  difference  in  the  tabulation  of  the  monthly  values,  that  in  the  present 
case  the  results  are  consolidated  in  a  five  years^  arrangement,  and  in  consequence  the  year  commences  with 
the  month  of  July.  This  arrangement  was  preferred,  particularly  since  it  was  found  desirable  to  make  no  use 
of  the  observations  in  the  first  month  of  the  series. 

Tabulation  of  monthly  normals  for  each  observing  hour,  and  each  observing  year,  beginning  and  ending 
with  July.  The  individual  values  are  taken  from  Table  VII  of  the  preceding  part,  (IV.) 

After  applying  the  corrections  of  —  19  scale  divisions  to  the  normals  for  January,  1841,  and  of  +8  scale 
divisions  to  those  of  June,  1841,  to  allow  for  defective  number  of  observations  in  these  months,  a  further  cor¬ 
rection  of  -f68  scale  dmsions  was  applied  to  all  values  between  July,  1840,  and  May,  1841,  inclusive,  and 
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of  4-60  to  all  values  between  July,  1840,  and  December,  1840,  inclusive,  to  allow  for  defects  in  the  regularity 
of  the  progressive  change,  thus  making  the  total  correction  for  the  latter  months  =128  scale  divisions.  The 
above  corrections,  when  divided  by  5,  in  order  to  give  the  correction  to  the  means  derived  from  five  years, 
become,  therefore:  for  months  between  July  and  December  inclusive,  4-26;  for  January,  4-10;  for  Feb* 
ruary,  March,  April,  and  May,  -fl4;  for  June,  -f2.  These  corrections  are  constant  for  each  hour  of  the  day 
in  any  one  month,  and  consequently  do  not  affect  the  diurnal  variation ;  but  they  have  nevertheless  been  applied 
at  once  to  facilitate  subsequent  deductions.  Their  origin  has  also  been  explained  in  the  remarks  accompanying 
Table  V  of  the  preceding  part. 

The  following  example  of  the  process  of  interpolation  for  the  odd  hour  values  will  suffice  for  all  similar 
cases :  Required  the  mean  normal  from  the  five-year  series  for  5h.  21^m,  a.  m.,  in  June,  (see  tabular  values  and 
results  below.)  The  mean  normals  for  the  two  last  years  at  4A.  5A.  21^m.,  and  6A.  21  Jw.,  are  1176, 1173, 

and  1169,  respectively;  the  mean  at  5A.  21  jm,  is  therefore  3  divisions  less  than  the  mean  at  4A.  21  and  since 
the  mean  of  the  five-year  series  at  4A.  21j/n.  is  853*,  the  result  for  5A.  21^w.  becomes  849.  Again,  adding  4  divis¬ 
ions  to  847,  the  mean  at  6A.  21^77}.,  we  find  851 ;  the  mean  of  the  two  values,  or  850,  is  that  given  in  the 
table,  to  which  +2  has  been  added,  making  the  final  result  852.  The  means  of  the  odd  hours,  thus  found 
from  the  adjacent  even  hours,  in  general,  do  not  differ  by  as  much  as  a  scale  division. 

The  time  given  in  the  tables  of  the  normals  is  mean  local  time,  counting  from  midnight  to  midnight  to 
twenty-four  hours.  The  observations  were  taken  (on  the  average)  21^  minutes  after  the  full  hours,  as  indi¬ 
cated  in  the  tables.  Increase  of  scale  readings  indicates  decrease  of  horizontal  force ;  the  value  of  a  scale 
division  equals  0.0000365  parts  of  the  horizontal  force,  or  0.0001523  in  absolute  measure,  the  mean  horizontal 
force  being  4.173  (in  absolute  measure.)  Proper  weights  have  been  given  to  the  normals  of  the  even  and  odd 
hours,  in  proportion  to  the  number  of  observations,  as  will  be  seen  hereafter.  Other  special  remarks  will  be 
found  at  the  end  of  the  month  to  which  they  refer. 

Tabulation  of  the  hourly  normals  for  each  month  and  the  mean  of  the  five-year  series,  expressed  in  scale 
division  readings  and  reduced  to  the  standard  temperature  of  63^,  (Fahrenheit’s  scale,)  also  corrected  for  all 
irregularities  in  the  progressive  change.  The  regular  progressive  and  secular  change,  therefore,  remains  in 
the  tabular  quantities. 
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Table  I. 

Recapitulatian  of  the  hourly  normals  of  the  horizontal  force  (expressed  in  scale  divisions)  for  each  month  of 
the  year.  Increase  of  scale  readings  denotes  decrease  of  force. 


1&10-1845. 


July . 

August ... 
September 
October  .. 
November 
December 
January . . 
February  . 
March  ... 

April . 

May . 

June . 

Year . 

Summer  . 
Winter... 


July . 

August ... 
September 
October  . , 
November 
December 
January . . 
February. 
March  ... 

April . 

May . 

June . 

Year . 

Summer  . 
Winter... 


Oh. 

l/i. 

2A. 

3h. 

4h. 

5h. 

6A. 

74. 

84. 

94. 

104. 

114. 

+  24m. 

6»l 

679 

677 

675 

673 

668 

664 

673 

686 

692 

694 

690 

698 

699 

699 

698 

699 

695 

693 

702 

714 

724 

726 

718 

720 

718 

720 

718 

714 

713 

711 

721 

735 

744 

749 

746 

135 

731 

731 

727 

725 

728 

729 

734 

739 

746 

751 

750 

739 

738 

736 

734 

733 

730 

728 

7^ 

737 

743 

746 

751 

.....  .... 

772 

767 

766 

764 

761 

759 

756 

758 

761 

766 

775 

783 

794 

792 

792 

790 

788 

787 

786 

781 

786 

795 

802 

808 

800 

798 

796 

796 

795 

793 

791 

793 

795 

800 

808 

810 

803 

802 

80 1 

800 

799 

797 

795 

799 

804 

812 

817 

822 

824 

8*23 

823 

820 

818 

817 

817 

im 

829 

841 

849 

851 

834 

833 

830 

829 

829 

826 

824 

829 

838 

846 

847 

843 

858 

b58 

858 

858 

855 

852 

849 

855 

861 

867 

869 

866 

771.5 

769.8 

769.1 

767.4 

765.7 

763.7 

761.9 

766.7 

173.1 

781.3 

786.1 

786.5 

769.2 

768.3 

767.8 

766.3 

764.7 

761.8 

759.7 

766.7 

m.^ 

785.7 

789.0 

785.7 

773.8 

771.3 

770.3 

768.5 

766.8 

765.7 

764.2 

766.7 

770.3 

777.0 

783.2 

■ 

787.3 

12A. 

13A. 

14^. 

I5A. 

16A. 

17A. 

184. 

194. 

204. 

214. 

224. 

234. 

+  21im. 

683 

672 

663 

660 

659 

666 

675 

677 

679 

681 

682 

683 

. 

708 

698 

6^ 

688 

692 

696 

701 

703 

.  704 

703 

704 

702 

736 

726 

720 

718 

719 

723 

724 

725 

723 

72.') 

722 

722 

751 

747 

743 

740 

739 

739 

738 

739 

740 

739 

739 

738 

750 

746 

740 

738 

737 

739 

7.36 

736 

737 

739 

741 

740 

785 

778 

773 

768 

764 

765 

767 

768 

771 

772 

772 

771 

008 

801 

796 

790 

787 

790 

793 

794 

793 

794 

794 

796 

813 

808 

804 

800 

801 

800 

801 

804 

806 

802 

800 

800 

819 

814 

806 

801 

804 

807 

810 

808 

804 

803 

805 

804 

845 

839 

827 

824 

822 

822 

827 

827 

830 

830 

828 

8-27 

837 

830 

825 

624 

823 

825 

831 

832 

835 

835  • 

835 

832 

860 

855 

848 

847 

847 

851 

856 

858 

8)9 

858 

859 

859 

782.9 

776.2 

769.5 

766.5 

766.2 

768.6 

771.6 

772.6 

773.4 

773  5 

773.4 

772.8 

1  778.2 

770.0 

762.0 

760.2 

760.3 

763.8 

769.0 

770.3 

771.7 

772.2 

771.7 

770.8 

j  787.7 

782.3 

777.0 

772.8 

772.0 

773.3 

774.2 

774.8 

775.2 

774.8 

775.2 

774.8 

In  the  preceding  table  the  normals  for  the  summer  half  year  comprise  the  months  between  April  and 
September  inclusive;  those  for  the  winter  half  year  comprise  the  months  between  October  and  March  inclusive. 
The  following  table  contains  the  mean  values  of  the  normals  for  each  month  and  season : 


Table  II. 


1840-1844. 

Normal. 

July ....... _ ... 

676.  3 

August . . 

702.2 

September _ .... _ 

724.6 

October . 

738.  2 

November  ........... 

738.6 

December  . . . 

768.  4 

1841-1845. 

Normal. 

Jiinuary _ 

793.3 

Febniary . 

800.  6 

March . . . 

805.7 

April _ _ 

828.3 

May . . . 

832.2 

June _ 

856.8 

1840-1845. 

Normal. 

Year _ ...... _ 

772. 1 

Summer.. _ ..... 

770.  1 

Winter _ 

774.1 

. 
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Regular  SoJar-Diurnal  Variation  of  the  Horizontal  Force. — If  we  subtract  the  hourly  normals  of  Table  I 
from  their  respective  monthly  mean  value  as  given  in  Table  II,  the  difference  (in  scale  divisions)  will  repre¬ 
sent  the  regular  solar-diunial  variation  for  each  month  in  the  year.  In  like  manner  we  obtain  the  diurnal 
variation  of  the  horizontal  force — free  of  the  larger  disturbances — for  the  summer  and  winter  half,  and  for  the 
whole  year.  Table  III  will  exhibit  these  differences  after  their  conversion  from  scale  divisions  into  parts  of 
the  horizontal  force  (one  scale  division  equalling  0.0000365  parts  of  the  horizontal  force.)  The  tabular  num¬ 
bers  are  expressed  in  units  of  the  sixth  place  of  decimals.  A  plus  sign  indicates  a  greater  force,  a  minus  sign 
a  less  force,  than  the  mean  value.  Casting  the  eye  over  the  vertical  columns,  Ave  obtain  also  a  view  of  the 
annual  inequality  of  the  diurnal  variation,  which  will  be  examined  further  on. 


Table  III. 

Regular  solar-diumal  variation  of  the  horizontal  component  of  the  magnetic  force  expressed  in  parts  of  the 

horizontal  force, 

A  plus  sign  Indicates  grester  force  thsn  the  mean.  For  convenience  sake,  the  first  three  decimals  (0.000)  have  been  placed  on  the  side  of  the  table. 


I 

o 


I 

o 


1840-1845. 

Ok. 

U. 

2A. 

3A. 

4h. 

5A. 

6A. 

7A. 

8A. 

9A. 

lOA. 

11  A. 

July . 

_ 

171 

098 

_ 

025 

+ 

047  1 

+ 

120 

+ 

303 

-f  449 

+ 

120 

_ 

353 

-  572 

—  646 

_ 

499 

August  . 

+ 

153 

+ 

116 

+ 

116 

+ 

153  ' 

+ 

116 

+ 

262 

+  335 

+ 

007 

- 

430 

—  795 

—  868 

— 

576 

September . 

+ 

168 

+ 

241 

+ 

168 

+ 

241 

+ 

387 

+ 

423 

+  481 

+ 

131 

— 

380 

—  708 

—  891 

— 

781 

October . 

+ 

116 

+ 

262 

+ 

262 

+ 

408  1 

+ 

481 

+ 

372 

+  335 

+ 

153 

— 

029 

—  284 

—  467 

— 

430 

November . . . 

— 

018 

+ 

U18 

+ 

091 

+ 

164 

+ 

200 

+ 

310 

+  383 

+ 

237 

+ 

054 

—  164 

—  273 

— 

455 

December . . . 

— 

131 

+ 

051 

+ 

088 

+ 

161 

+ 

270 

+ 

343 

+  453 

+ 

380 

+ 

270 

4-  088 

—  241 

— 

533 

January . 

— 

025 

+ 

047 

+ 

047 

+ 

120 

+ 

193 

+ 

230 

+  266 

+ 

339 

+ 

266 

—  061 

—  318 

— 

536 

February . 

+ 

0?2 

+ 

095 

+ 

146 

+ 

168 

+ 

204 

+ 

277 

+  330 

+ 

277 

+ 

204 

+  022 

-  270 

— 

313 

March . 

+ 

008 

+ 

134  1 

+ 

171 

+ 

207 

+ 

244 

+ 

317 

+  390 

244 

+ 

061 

-  230 

—  412 

— 

595 

April . . 

+ 

157 

+ 

193 

+ 

193 

+ 

303 

+ 

376 

+ 

412 

+  412 

+ 

303 

— 

025 

-  463 

-  755 

— 

828 

May . 

— 

065 

- 

029 

+ 

080 

+ 

116 

+ 

116 

+ 

226 

•f  299 

+ 

116 

— 

211 

—  503 

—  540 

- 

394 

June . . . 

— 

043 

— 

043 

— 

043 

— 

043 

+ 

065 

+ 

175 

+  284 

+ 

065 

— 

153 

—  3.2 

—  445 

— 

335 

Vear ......  . . 

+ 

022 

+ 

082 

+ 

108 

+ 

170 

+ 

231 

+ 

304 

+  .370 

+ 

198 

060 

—  337 

—  511 

526 

Summer . 

+ 

G33 

+ 

063 

+ 

082 

+ 

136 

+ 

197 

+ 

300 

-f  377 

+ 

127 

— 

259 

—  570 

—  691 

569 

Winter.... . . . . 

+ 

010 

+ 

101 

+ 

134 

+ 

205 

+ 

265 

+ 

308 

4-  363 

+ 

272 

+ 

138 

—  105 

—  330 

— 

482 

12A 

13A. 

14A. 

1 

15A. 

1 

16A. 

17A. 

18A. 

19A. 

2UA. 

21A. 

22A. 

23A. 

July . 

244 

4- 

157 

+ 

485 

1  + 

595 

+ 

631 

+ 

376 

4-  047 

025 

_ 

098 

1 

-171 

—  244 

_ 

241 

August . 

— 

211 

+ 

153 

1  + 

481 

'  + 

518 

+ 

372 

+ 

223 

4-  043 

— 

029 

— 

065 

—  029 

—  065 

+ 

007 

September . . . 

— 

416 

— 

051 

168 

+ 

241 

+ 

204 

+ 

058 

4-  022 

— 

015 

+ 

058 

—  015 

4-  095 

+ 

095 

October . 

— 

467 

— 

321 

1  __ 

175 

— 

055 

— 

029 

— 

029 

4-  007 

— 

0-29 

— 

065 

—  029 

—  029 

+ 

007 

November . 

— 

410 

— 

273 

— 

054 

+ 

018 

+ 

054 

— 

018 

4-  091 

+ 

091 

+ 

054 

—  018 

—  091 

— 

054 

December . 

— 

606 

— 

350 

— 

168 

+ 

015 

+ 

161 

+ 

124 

4-  051 

+ 

015 

— 

095 

—  131 

—  131 

- 

095 

January.  . . 

— 

536 

— 

317 

— 

098 

+ 

120 

+ 

230 

+ 

120 

4-  011 

— 

095 

+ 

Oil 

—  025 

—  025 

— 

096 

February . . . 

— 

453 

— 

270 

— 

124 

+ 

022 

— 

015 

+ 

022 

-0J5 

— 

124 

— 

197 

—  051 

4.  022 

+ 

022 

March . . 

— 

485 

— 

303 

— 

Oil 

+ 

171 

+ 

061 

— 

047 

—  157 

— 

088 

+ 

061 

4-  098 

4-  025 

+ 

061 

April . . . 

— 

609 

— 

390 

+ 

047 

+ 

157 

+ 

230 

+ 

230 

4-  047 

+ 

047 

— 

061 

—  061 

4.  on 

+ 

047 

May ....  . . 

— 

175 

+ 

080 

+ 

262 

+ 

299 

+ 

335 

+ 

262 

4-  043 

+ 

007 

— 

102 

—  138 

—  102 

+ 

007 

June  . . . . 

— 

116 

+ 

065 

+ 

321 

+ 

357 

+ 

357 

+ 

211 

4-  029 

— 

043 

— 

080 

—  043 

—  080 

— 

080 

Tear . 

_ 

395 

_ 

152 

1  + 

095 

+ 

204 

+ 

216 

+ 

128 

4-  018 

_ 

019 

_ 

049 

-  051 

—  051 

_ 

027 

Summer . . . . 

— 

295 

+ 

002 

+ 

294 

+ 

361 

+ 

355 

+ 

227 

4-  037 

— 

009 

— 

058 

—  076 

—  064 

— 

028 

Winter . 

— 

494 

— 

306 

i 

105 

+ 

047 

+ 

077 

+ 

029 

—  002 

— 

027 

— 

039 

—  026 

—  038 

— 

026 

+  21im. 


-f  Sl^m. 


25  c  s 
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Table  IV. 


Table  IV  is  derived  from  Table  III  by  7uuItiplication  wUh  the  absolute  value  of  the  horizontal  force  y  (4.173;) 
it  containsy  thereforCy  the  rigular  solar-diurnal  variation  of  the  horizontal  force  in  absolute  fneasure. 

A  plus  ►ign  in<iicatc8  greater  force  iban  tlie  mean.  Two  places  of  decimal  have  been  pi  iced  on  the  side  of  the  table. 


1840-1845. 

Oh. 

lA. 

2A. 

3*. 

4A. 

5A. 

eh. 

7A. 

8A. 

9h. 

lOA. 

llA. 

July . 

—  071 

—  041 

—  010 

4.  020 

4.  050 

4-  127 

4.  188 

4-  050 

—  147 

—  239 

—  270 

—  208 

August . 

+  064 

+  048 

4-  048 

4-  064 

4-  048 

4-  109 

4-  140 

4-  003 

—  180 

-  33  2 

—  362 

—  241 

September. . . 

-j-  070 

+  101 

4-  U7U 

4.  Ill 

4-  162 

+  *77 

4.  201 

4-  055 

—  159 

—  296 

-37J 

—  326 

October . 

-f  048 

+  109 

4-  109 

+  170 

4-  201 

4-  155 

4.  140 

4-  061 

—  012 

—  119 

—  195 

-  180 

November . 

—  008 

+  008 

4-  038 

4-  068 

4-  C83 

4-  129 

4.  160 

4.  099 

4.  0  2  2 

—  C68 

—  114 

—  190 

—  055 

+  021 

4-  037 

4.  087 

4-  113 

4-  143 

4-  189 

4.  159 

4-  113 

4.  037 

-  101 

—  223 

JnniiHry . . . 

—  010 

+  020 

4.  02c 

+  050 

4-  081 

4-  096 

+  »** 

4.  141 

+  >*» 

—  025 

—  132 

—  224 

February . . . 

-f-  0C9 

010 

4.  061 

4-  070 

4-  085 

4-  116 

4.  146 

4-  116 

4.  C85 

4.  009 

—  113 

—  143 

March . 

-f-  041 

+  056 

+  071 

+  oe6 

4.  102 

4-  132 

4-  163 

4-  102 

4-  025 

-  096 

-  172 

—  218 

April  . 

-f  066 

4-  081 

4-  081 

4-  127 

4.  157 

4-  172 

4.  172 

4-  127 

—  010 

-  193 

—  315 

—  346 

May . 

—  027 

—  012 

4.  033 

4-  048 

4-  048 

4-  094 

4.  125 

4-  048 

—  088 

—  210 

—  226 

—  165 

June  . . 

—  018 

—  0.8 

—  018 

—  018 

4-  0  27 

4.  O'.  3 

4-  119 

4-  027 

—  064 

—  155 

—  186 

—  140 

Year. . . . 

+  009 

+  034 

4.  045 

4.  071 

4-  096 

+ 

4-  155 

4-  083 

—  025 

—  141 

—  213 

—  220 

Summer . 

+  014 

+  026 

+  034 

4-  (57 

4-  082 

4-  125 

4-  157 

4-  053 

-108 

—  238 

—  289 

—  238 

Winter.... . 

+  004 

-f  042 

4-  056 

4-  088 

4-  111 

4.  129 

4-  152 

4-  114 

4.  058 

—  044 

—  138 

—  201 

m. 

13A. 

14A. 

I5A. 

16A. 

17A. 

18A. 

19A. 

20A. 

21A. 

22A. 

23A. 

July . 

—  102 

+  065 

4-  203 

4-  248 

4.  263 

4-  157 

+  020 

—  010 

—  041 

—  071 

—  102 

—  102 

AUgU:>t . 

—  css 

+  064 

4-  201 

4-  216 

4-  155 

4-  094 

4.  018 

—  012 

—  027 

—  012 

1 

§ 

4-  003 

September . . 

—  174 

—  021 

4.  070 

4-  101 

4.  085 

4.  024 

4-  009 

—  006 

4-  024 

—  006 

4.  040 

4-  040 

October . . . 

—  195 

—  134 

-  o;3 

—  027 

—  012 

—  012 

4-  C03 

—  012 

—  027 

—  012 

—  012 

4-  003 

November.  ................. 

—  175 

—  114 

—  022 

4-  008 
4-  006 

4.  022 

4-  067 

—  008 

4-  038 
4-  021 

4.  038 
4-  006 

4.  022 

—  040 

—  008 

—  038 

—  022 

Deeember . . . 

—  253 

-  148 

—  070 

4-  052 

—  055 

—  055 

—  040 

January . . . 

—  224 

—  132 

—  on 

4-  050 

4-  096 

4-  050 

4-  005 

—  010 

4-  005 

—  010 

—  OIC 

—  041 

February..  . . 

—  189 

—  113 

—  052 

4-  009 

—  006 

+  009 

—  006 

—  052 

—  082 

—  021 

4-  009 

4-  009 

March . . . . 

—  203 

—  127 

—  C05 

4.  071 

4-  025 

—  020 

—  065 

—  037 

4.  025 

4.  041 

4.  010 

4-  025 

April . 

—  254 

-  163 

4.  020 

4-  065 

4-  096 

4-  096 

4-  (  20 

i  +020 

—  025 

—  025 

4-  005 

4-  0  -20 

May . . . 

—  073 

4-  0:0 

4.  109 

4-  125 

4.  140 

4.  109 

4-  018 

+  003 

—  043 

—  058 

—  (43 

4-  003 

June  . . 

—  048 

4-  0  27 

4.  134 

4.  149 

4-  149 

4.  088 

4-  012 

1  —  018 

1  —  033 

—  018 

1 

—  033 

—  033 

Year  . . 

-  165 

—  063 

4-  040 

+  085 

4-  090 

4.  053 

4.  008 

j  —  008 

[  —  020 

—  021 

—  Oil 

Summer . 

-  123 

1  + 

+  *23 

4-  151 

4-  148 

4-  095 

4-  015 

—  004 

1  —  021 

—  032 

—  027 

—  012 

Winter . 

—  206  I 

—  128 

—  044 

+  020 

4-  032 

4-  012 

—  000 

—  Oil 

—  016 

—  oil 

-  0:6 

—  010 

+  2l4m. 


+  2l4m. 


Annual  Inequality  in  the  Diurnal  Variation  of  the  Horizontal  Force. — The  distinctive  feature  of  the  diurnal 
variation  is  shown  in  diagram  (A,)  Part  V,  Sketch  No.  48,  constructed  from  the  mean  annual  and  half-yearly 
values  given  in  the  preceding  table,  IV.  It  exhibits  in  the  annual  mean,  as  its  characteristic  type,  a  maximum 
value  about  6  a.  m  ,  a  minimum  value  about  11  a.  m.,  a  secondary  maximum  value  about  p.  m.,  and  a 
secondary  minimum  about  9  p.  m.  For  the  half  year  when  the  sun  has  north  declination,  the  morning  minimum 
becomes  smaller  and  the  afternoon  maximum  larger,  thus  increasing  the  diurnal  range ;  the  converse  takes 
place  in  the  other  half  of  the  year,  when  the  sun  has  south  declination.  The  6  a.  m.  maximum  remains  nearly 
unchanged  throughout  the  year.  The  average  summer  range  (April  to  September  inclusive)  is  0.0046,  and 
the  average  winter  range  (October  to  March  inclusive)  is  0.0025,  both  expressed  in  absolute  measure.  The 
range  between  the  morning  maximum  and  the  morning  minimum  is  0.0045  in  summer  and  0.0036  in  winter, 
as  will  be  explained  further  on. — (See  diagram  A  of  Part  V,  Sketch  No.  48.) 

This  semi-annual  change  in  the  diurnal  amplitude  is  more  conspicuously  represented  in  diagram  B,  (derived 
from  diagram  A,)  by  straightening  out  the  annual  curve,  and  using  it  as  an  axis  of  abscissae  for  laying  off  the 
differences  between  the  annual  values  and  the  summer  and  winter  values  at  the  same  respective  hours  of  the  day. 

I'his  diagram  (B)  may,  w'ith  advantage,  be  compared  with  the  analogous  one  representing  the  annual 
change  of  the  diurnal  variation  of  the  declination,  as  given  in  Part  II  of  this  discussion.  The  construction  is 
the  same  in  either  case. 
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At  6  a,  m.  there  is  hardly  any  change  throughout  the  year.  The  maximum  variation,  in  the  course  of  a 
year,  takes  place  at  9  a.  m.  (range  0.00194  in  absolute  measure;)  about  11 J  a.  m.  there  is  an  epoch  of  no  varia¬ 
tion;  at  2  p.  m.  a  second  maximum  is  reached  (range  0.00 1G7;)  again  at  and  11  p.  m.  points  of  no  variation 
are  reached.  Owing  to  the  prominent  annual  variation  near  2  p.  m.,  the  range  of  the  diurnal  variation  between 
the  morning  minimum  at  11  a.  m.  and  the  afternoon  maximum  at  3^  p.  m.  is  of  more  interest  in  the  discussion 
of  the  diurnal  fluctuation  of  the  horizontal  force  than  the  6  a.  m.  and  1 1  a.  m.  range,  which  latter  range,  as  we 
have  seen,  is  slightly  greater  than  the  first  one. 

To  find  the  turning  epochs  of  the  annual  variation,  the  monthly  values  for  the  hours  9  a.  m.  and  2  p.  m., 
when  it  is  best  developed,  were  taken  from  Table  IV,  and  each  value  was  again  compared  with  its  annual 
mean. 


Table  V. — Annual  variation  at  the  hours  9  a,  m,  and  2  p,  m. 


Month. 

9  a.  m. 

0.  00 

Differences. 

0.  00 

2  p.  m. 

0.  00 

Differences. 

0.  00 

Mean  difference. 

0.  00 

January. . . 

—025 

+116 

—041 

—081 

+199 

Februaiy  . . . 

+009 

+  150 

—052 

—  092 

+  121 

March . . 

—096 

+045 

—005 

—045 

+045 

April _ _ 

—  193 

—052 

+020 

—020 

—016 

May . . . 

—210 

—069 

+  109 

+069 

—069 

June..... . 

—155 

—  014 

+  134 

+094 

—054 

July . . . 

—239 

—098 

+203 

+  163 

—130 

August......... . ! 

—332 

—191 

+201 

+  161 

—176 

September. .......... 

—296 

—155 

+070 

+(30 

—092 

October . 

—119 

+022 

—073 

—113 

+046 

November _ _ _ _ 

—068 

+073 

—022 

—062 

+068 

December . . 

4-037 

+  178 

—070 

—no 

+  144 

Mean _ 

—141 

+040 

Casting  the  eye  over  the  columns  headed  **  differences,”  we  see  by  the  change  of  sign  and  the  magnitude 
of  the  values  that  the  transition  from  a  positive  to  a  negative  value  occurs  some  time  after  the  equinoxes,  and 
that  the  maximum  variation  is  reached  about  the  time  of  the  solstices — a  result  in  close  correspondence  with 
the  conclusions  reached  in  the  discussion  of  the  annual  inequality  in  the  diurnal  variation  of  the  declination, 
(Part  II  of  the  discussion.)  For  convenience  in  the  analytical  treatment,  a  column  headed  ‘‘mean  difference” 
has  been  added  to  Table  V,  obtained  by  changing  the  signs  of  the  2  p.  m.  differences  (the  annual  variation 
being  then  opposite  to  the  morning  values,)  and  taking  the  mean  of  the  9  a.  m.  and  2  p.  m.  differences.  The 
values  in  this  column  are  tolerably  well  represented  by  the  following  formula : 

Aa=H-0.00129  W7i(^  +790)  +0.00018  ««  [2  0  +1910,) 
the  angle  0  counting  from  January  1,  at  the  rate  of  30O  a  month.  Accordingly,  we  find  the  transition  to  take 
place  shortly  before  the  middle  of  April  and  October,  or  about  twenty- two  days  after  the  equinoxes.  This  is 
about  twelve  days  later  than  the  epoch  found  in  Part  II  for  the  declination. 

Analysis  of  the  SoJar-Diurnal  Variation  of  the  Horizontal  Force. — For  convenience  of  investigation  and 
proper  comparison  with  similar  results  at  other  localities,  the  values  given  in  Table  I  have  been  put  in  an 
analytical  form,  and  are  represented  by  the  following  expressions.  It  will  be  seen  that  the  difference  between 
any  monthly  normal  mean  and  the  corresponding  mean  in  Table  V  of  Part  IV,  which  latter  mean  is  affected 
with  the  disturbances,  does  not  exceed  2J  scale  divisions.  This  small  difference  includes  also  a  small  effect 
due  to  the  necessity  of  different  methods  of  interpolation  in  the  construction  of  the  two  tables.  In  the  deter¬ 
mination  of  the  numerical  quantities  (by  application  of  the  method  of  least  squares)  in  the  monthly  equations, 
due  attention  was  paid  to  the  relative  weights  of  the  values  for  the  even  and  odd  hours.  The  coefficients  are 
expressed  in  scale  divisions,  (increasing  numbers  denoting  decrease  of  force,)  and  the  angle  0  counts  from  mid¬ 
night  at  the  rate  of  15®  an  hour. 
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REPORT  OF  THE  SUPERINTENDENT  OP 


For  January . Ah  =  +  193^.3  +  34.77  $m  {  6  +  236°  62')  +  64.56  lin  {2  e  +  96^  52') 

+  34.99  tin  (3  +  282°  13')  +  24.00  »t»  (4  0  +  97°  ) 

For  February  ......  Ah  —  +  8004.6  +  64.50  tin  {  0  +  218°  26’)  -|-  44  57  tin  (2  0  -)-  102°  29') 

-1-  34.27  tin  (3  0  +  282°  40'j  +  14.66  »in  (4  0  +  121°  ) 

For  March . Ah  =  +  8054.7  +  64.56  tin  (  0  +  243°  31')  +  54  36  tin  (2  0+  114°  14') 

+  44.23  tin  (3  0  +  316°  04')  +  14.91  tin  (4  0+  113°  ) 

For  April . Ah  =  +  8284.3  +  74  65  tin  (  0  +  257°  37  )  +  94.55  tin  (2  0  +  123°  06’) 

+  54.15  tin  (3  0  +  306°  44')  +  14  18  tin  (4  0  +  163°  ) 

For  May . Ah  =  +  8324.2  +  24.24  »m  (  0  +  314°  31')  +  74.81  «m  (2  0  +  140°  63) 

+  44.40  tin  (3  0  +  330°  05')  +  14.34  tin  (4  0+  214° 

For  June . Ah  =  +  8564.8  +  24  12  tin  (  0  +  356°  03  )  +  64.40  tin  (2  0  +  140°  32') 

+  44  48  »m  (3  0  +  827°  14')  +  04  92  «tn  (4  0  +  216°  ) 

For  July . Ah  =  +  6764.3  +  34.42  tin  (  6  +  4°  11')  +  114.60  «m  (2  0  +  139°  14  ) 

+  64.14  tin  (3  0  +  330°  15')  +  04.78  ««n  (4  0  +  210°  ) 

For  August . Ah  =  +  7024.2  +  54  32  (  0  +  310°  58')  +  104.37  «m  (2  0  +  153°  46') 

+  64  79  tin  (3  0  +  335°  65')  +  24.88  rin  (4  0  +  203°  ) 

For  September . Ah  =  +  7214.6  +  fe4,02  »m  (  0  +  271°  67’)  +  94.59  tin  (2  0  +  137°  26') 

+  74.08  tin  (3  0  +  345°  17')  +  14.99  m  (4  0  +  215°  ) 

For  October . Ah  =  +  7384.2  +  84.06  tin  (  0  +  237°  67')  +  64.40  sin  (2  0  +  123°  37') 

+  14,34  sin  (3  0  +  325°  20')  +  C4.29  sin  (4  0  +  174°  ) 

For  November . Ah  =  +  7384.5  +  44.13  sin  (  0  +  237°  36')  +  64  08  sin  (2  0  +  100°  01') 

+  14.93  sin  (3  0  +  310°  45')  +  04.46  sin  (4  0  +  211°  ) 

For  December . At  =  +  7684.4  +  64  03  sin  (  0  +  212°  48')  +  84.07  sin  (2  0  +  94°  14') 

+  34.98  sm  (3  0  +  269°  17  )  +  14  31  sin  (4  0  +  88°  ) 

Wc  have  also:  For  summer  half-year  (April  to  September  inclusive,)  for  winter  half-year  (October  to 
March  inclusive,)  and  for  the  whole  year,  the  following  expressions  for  the  regular  solar-diurnal  variations : 

For  summer . Ah  =  +  7704.1  +  34  79  sin  (  0  +  293°  49')  +  94.11  sin  (2  0  +  139°  10') 

+  54  36  sin  (3  0  +  329°  17')  +  14  42  sin  (4  0  +  202°  ) 

For  winter . Ah  =  +  7744.1  +  54.36  sin  (  0  +  231°  36  )  +  64.04  tin  (2  0  +  104°  46') 

+  24.88  tin  (3  0  +  293°  64')  +  14.11  sin  (4  0  +  108°  ) 

For  year.... . Ah  =  +  7724  1  +  sd.gs  lin  (  0  +  256°  19')  +  74.25  sin  (2  0  +  125°  05') 

+  34.96  sm  (3  0  +  817°  31)  +  04  86  sin  (4  0  +  165°  ) 

The  following  expressions  for  January  may  servB  as  specimens  of  the  agreement  of  the  result  derived 
from  the  even  and  odd  hours  independently : 

From  even  hours _ Ah  =  7934.3  +  34.81  sin  (  0  +  288°  01')  +  64  56  sin  (2  0  +  94°  32') 

+  44.10  sm  (3  0  +  280°  19')  +  24.08  sin  (4  0  +  86°  ) 

Frjm  odd  hours . Ah  =  7934.4  +  34.71  sin  (  0  +  234°  35)  +  64.56  tin  (2  0+  101°  32) 

-i-  34.76  sin  (3  0  +  286°  00')  +  14.86  sin  (4  0+  119°  ) 

Giving  to  the  first  equation  the  weight  2,  and  to  the  second  the  weight  1,  we  obtain  the  equation  as  given 
above. 

The  following  comparison  will  show  the  agreement  of  the  observed  and  computed  values  we  have  for 
August : 


(A.  M.) 

Computed. 

Observed. 

A 

(P.  M.) 

Computed. 

Observed. 

A 

698.3 

698 

0 

m  21i*". 

707.7 

708 

0 

698.3 

699 

—1 

13...“... 

695. 1 

698 

—3 

2...“.... 

699.  6 

699 

+1 

14...“... 

688.4 

689 

—1 

699.7 

698 

+2 

15...“... 

888.7 

688 

+i 

4-.-“..-. 

697.6 

699 

—1 

16...“... 

692.5 

692 

0 

6...“—. 

694.3 

695 

—  1 

17...“... 

697.1 

696 

4-1 

6...“ _ 

694.6 

693 

+  1 

18...“... 

700.3 

701 

— 1 

701.2 

702 

—  1 

j  19.  .“... 

702.6 

703 

0 

8-..“.-.. 

712.7 

714 

—  1 

20...“-.. 

704.5 

704 

0 

9...“ - 

723.6 

724 

0 

!  21...“... 

704.8 

703 

4-2 

10...“ _ 

727.1 

726 

4-1 

22...“... 

703.  3 

704 

— 1 

11...“.... 

720.4 

718 

i 

23...“... 

700.6 

702 

— 1 
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Diagramg  C  and  D  (of  Part  V,  Sketch  Ko.  48)  exhibit  the  regular  solar-diurnal  variation  of  the  horizontal 
force;  the  dots  represent  the  observations  directly  taken  from  Table  I;  the  curves  give  the  computed  values 
from  the  preceding  equations.  These  diagrams  also  exhibit  the  general  agreement  between  the  observed  and 
computed  values.  The  summer  months  are  represented  on  diagram  C,  the  winter  months  on  diagram  D;  their 
comparison  shows  plainly  the  much  greater  range  of  the  diurnal  vanation  when  the  sun  is  north  of  the  equator 
than  when  south  of  it,  as  was  also  the  case  with  the  magnetic  declination. 

Table  VI  contains  the  coefficients  Bi  B^  B4  of  the  general  equation ; 

^ ij  =  A -|-  Bi  sin  (^“1“  Oi)  “h  Bi  sin  (2^-1-  O2)  -I-  B3  sin  (3^-1-  C^)  “h  Bi  sin  (4  C^) 

expressed  in  parts  of  the  horizontal  force,  by  multiplying  the  corresponding  quantities  in  the  preceding  equa- 
^tions  with  the  value  of  a  scale  division.  The  angles  Ci  C2  C3  C*  will  be  found  in  Table  VII ;  they  are  the 
same  as  given  before,  increased  by  180^,  so  as  to  make  a  corresponding  change  in  the  direction  of  the  scale 
readings ;  increasing  numbers  will  now  indicate  increasing  force. 

The  first  three  decimals  (0.000)  have  been  placed  in  front  of  the  table. 


Table  VI. 


Mouth. 

Bi 

B2 

B3 

January  . 

13S 

2.S9 

146 

073 

February  . 

202 

167 

119 

060 

March.... _ _ 

239 

195 

154 

070 

April . 

279 

349 

188 

043 

May  . . 

0 

082 

285 

161 

049 

June . . 

0 

077 

234 

161 

034 

July  . 

0 

125 

420 

224 

029 

August _ 

194 

379 

248 

105 

September . 

295 

350 

258 

073 

October . 

294 

234 

048 

Oil 

November . 

151 

222 

071 

017 

December . 

184 

295 

145 

048 

Summer. ...... 

138 

333  1 

196 

052 

Winter........ 

196 

220 

105 

040 

Year . 

. 

144 

265 

145 

031 

In  Table  VII  the  same  quantities  are  given  in  absolute  measure;  the  first  two  places  of  decimals  (0.00) 
are  placed  at  the  head  of  the  columns.  (Increasing  numbers  denote, increase  of  force.)  The  numerical  values 
of  A  will  be  found  in  connexion  with  the  discussion  of  the  annual  variation  of  the  horizontal  force. 


Table  VII. 


Month. 

Bi 

0.  00 

Cl 

B3 

0.  00 

Ca 

B3 

0.  00 

C3 

B4 

0.  00 

C. 

January  ....... 

057 

560 

62 

100 

2760  62' 

061 

1020 

13* 

030 

2770 

February  ...... 

084 

38 

26 

070 

282 

29 

060 

102 

40 

025 

301 

March _ _ ... . 

100 

63 

31 

082 

294 

14 

064 

136 

04 

029 

293 

April . 

117 

77 

37 

146 

303 

06 

079 

126 

44 

018 

343 

May . 

034 

134 

31 

119 

320 

63 

067 

160 

05 

020 

34 

June . 

032 

176 

03 

098 

320 

32 

068 

147 

14 

014 

36 

July . 

052 

184 

11 

175 

319 

14 

094 

160 

15 

012 

30 

August . 

081 

130 

68 

168 

333 

46 

104 

166 

66 

044 

23 

September . 

122 

91 

57 

146 

317 

26 

108 

166 

17 

030 

35 

October . 

123 

67 

67 

098 

303 

37 

020 

145 

20 

005 

354 

November . 

063 

57 

36 

093 

280 

01 

029 

130 

46 

007 

31 

December...... 

077 

32 

48 

123 

274 

14 

061 

89 

17 

020 

268 

Summer . 

058 

113 

49 

139 

319 

10 

082 

149 

17 

022 

22 

Winter . 

082 

51 

36 

092 

284 

46 

044 

113 

64 

017 

288 

Year . 

060 

76 

19 

111 

305 

05 

060 

137 

31 

013 

345 
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On  diagram  E  (of  Part  V,  Sketch  No.  48)  the  average  value  of  the  diurnal  variation  throughout  the  year, 
together  with  the  summer  and  winter  value,  has  been  represented  as  resulting  from  the  numerical  quantities 
in  the  above  table.  It  exhibits  the  noticeable  feature  in  the  annual  curve  of  a  greater  morning  maximum 
(about  6  a.  m.)  than  afternoon  maximum  (about  p.  m.,)  whereas  in  the  summer  curve  it  is  the  afternoon 
maximum  which  is  the  greater  of  the  two.*  In  the  winter  season  the  contrast  is  more  marked,  the  morning 
maximum  being  considerably  greater.  These  curves  also  show  the  gradual  shifting  of  the  maxima  and  min¬ 
ima  to  a  later  hour  in  winter  than  in  summer,  a  phenomenon  also  well  exhibited  in  the  preceding  diagrams 
C  and  D.  The  numerical  values  of  this  change  of  hours  will  be  given  in  tabular  form  further  on.  The  small 
afternoon  minimum  about  9  p.  m.  is  less  distinctly  marked  than  any  other  feature  of  the  diurnal  curve. 

Table  VIII  contains  the  computed  values  of  the  time  and  amount  of  the  morning  maximum  and  minimum, 
and  of  the  afternoon  maximum.  The  values  for  the  secondary  afternoon  minimum  are  taken  from  the  diagrams. 
The  time  of  the  a.  m.  maximum  and  minimum  is  within  the  nearest  eighth  minute ;  that  of  the  p.  m.  maximum 
within  the  nearest  tenth  minute.  The  time  for  the  p.  m.  secondary  minimum  is  within  the  nearest  hour.  The 
amount  of  change  of  horizontal  force  is  expressed  in  scale  divisions. 

Table  VIII. 


Month. 

Morning  maximum. 

Morning  minimum. 

Afternoon  maximum 

Secondary  after¬ 
noon  minimum. 

Interval 

a  m.min.  to 

p.  m  max. 

A. 

m. 

d. 

h.  m 

d. 

h.  m. 

d. 

h. 

d. 

A.  m. 

January _ 

7 

10 

—  9.2 

11  50 

+  16.7 

4  10 

—  6.3 

11 

+2 

4  20 

February . - _ 

7 

15 

—  9.6 

11  40 

+  12.7 

4  00 

—  0.9 

7 

+2 

4  20 

March . . 

6 

15 

—  9.2 

11  30 

+  16.4 

3  20 

—  2.3 

6 

+3 

3  50 

April . - . 

6 

00 

—12.3 

11  20 

-f-22.  5 

3  56 

—  6.6 

9 

+3 

4  35 

May . . . 

5 

50 

—  7.9 

10  25 

+  15.5 

3  10 

—  9.8 

9 

+4 

4  45 

June . . . 

5 

50 

—  6.3 

10  30 

+  12.6 

3  20 

—10.4 

8 

+3 

4  50 

July . 

5 

35 

—  9.9  ! 

10  30 

+  19.3 

3  25 

—17.5 

9 

+6 

4  55 

August . 

5 

55 

—  8.5 

10  10 

+24.8 

2  45 

—14.2 

9 

+3 

4  35 

September _ 

5 

35 

—14.  9 

10  20 

+25.9 

3  05 

—  6.7 

7 

—  1 

4  45 

October  . . 

5  00 

—12.6 

11  15 

+  13.7 

5  10 

—  0.  1 

9 

+2 

5  55 

November _ ..... 

6 

00 

—  9.8 

11  25 

+11.0 

5  15 

—  3.0 

11 

+0 

5  50 

December _ 

7 

05 

—12.  1 

12  05 

+  16.1 

4  35 

—  5.  1 

10 

+4 

4  30 

Summer . 

5 

50 

—  9.8 

10  30 

+  10.  6 

3  25 

—10.5 

20j^ 

+3 

4  55 

Winter . . 

6 

15 

—  9.4 

11  45 

+  13.9 

4  10 

—  2.2 

21 

+2 

4  25 

Year . . 

6  55 

—  9.6 

11  00 

+15.6 

3  36 

—  6.0 

20| 

+2.6 

4  35 

The  extreme  variation  in  the  epoch  of  the  a.  m.  maximum  is  therefore  2A.  15m. ;  the  variation  for  the  a.  m. 
minimum  is  lA.  55m.;  for  the  p.  m.  maximum  it  is  2A.  30m.;  and  for  the  secondary  afternoon  minimum  between 
3  and  4  hours.  In  all  cases,  the  earlier  hours  occur  in  the  summer  season. 

Table  IX  shows  the  diurnal  range,  expressed  in  scale  divisions,  parts  of  the  horizontal  force  and  in 
absolute  measure.  In  the  second  eolumn  the  range  between  the  a.  m.  maximum  and  minimum  is  given ;  in 
the  third  column  that  between  the  a.  m.  minimum  and  the  p.  m.  maximum.  These  two  amplitudes  for  a.  m. 
and  for  a.  m.  and  p.  m.,  are  further  illustrated  in  diagram  F,  (of  Part  V,  Sketch  No.  48,)  which  shows  the 
curve  to  be  double  crested,  with  maxima  near  the  time  of  the  equinoxes,  and  the  greater  of  these  near  the 
autumnal  equinox. 


®  The  same  is  the  case  at  Prague;  in  May,  June,  and  July,  the  afternoon  maximum  was  the  greater  of  the  two.  Karl 
Kreil,  in  vol.  VIII  Proceedings  of  the  Academy  of  Sciences  of  Vienna,  1855  :  ^^Hesultate  aus  den  magnetischen  Beobachtungen 
zu  Prag.*’ 
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Table  IX. — Amplitude  of  the  diurnal  variation  of  the  horizontal  force. 


Month. 

For  a.  m. 

For  a.  m. 
and  p  m. 

For  a.  m 

For  a  m. 
and  p.  m. 

For  a  m. 

For  a.  m. 
and  p.  m. 

January _ _ _ ... 

d.  ' 

24.9 

d 

21.0 

0. 00091 

0. 00077 

0.  0038 

0.  0032 

February  ...... ...... 

22.3 

13.6 

081 

050 

34 

21 

March  ........... _ 

25.6 

18.7 

093 

068 

19 

29 

April . . . 

34.8 

29.1 

127 

106 

53 

45 

May . 

23.4 

25.3 

085 

092 

36 

38 

June _ _ 

18.8 

22.9 

069 

084 

29 

35 

July . 

29.2 

36.8 

106 

134 

45 

56 

AllgUBt... . . 

33.3 

39.0 

122 

142 

51 

59 

September. . . 

40.8 

32.  6 

149 

119 

62 

50 

October _ _ _ _ 

26.3 

13.6 

096 

050 

40 

21 

November _ ..... 

20.8  1 

14.0 

076 

051 

32 

21 

December  ........... 

28.2 

21.2 

0.  00103 

077 

0.  0043 

0. 0032 

Summer _ ... 

29.4 

30.  1 

0. 00107 

0.  00110 

0.  0045 

0.  0046 

Winter- . . 

23.3 

16.  1 

0. 00085 

0. 00059 

0.  0036 

0.  0025 

Year..... . 

25.2 

21.  6 

0. 00092 

0. 00079 

0.  0038 

0.  0032 

In  scale  divisions. 

In  parts  of  horizon hil  force. 

In  absolute  measure. 

The  next  table  contains  the  epochs  when  the  mean  horizontal  force  is  reached  in  each  day,  as  computed 
by  the  preceding  formula}.  The  diurnal  curves  intersect  the  axis  of  abscissae  four  times,  of  which  the  table 
contains  onl /  the  a.  m.  and  first  p.  m.  intersection :  those  later  in  the  afternoon  and  near  midnight  occur  in 
summer,  winter,  and  whole  year  at  7  p.  m.,  5f  p.  m.,  and  p.  m.,  respectively,  and  at  11 J  p.  m.,  1*2  p.  m.> 
and  Ilf  p.  m.,  respectively. 

Table  X. 


Principal  epochs  of  mean  horizontal  force. 


Month. 

A.  M. 

P.  M. 

January . 

9**  20*" 

2**  36“ 

February . - . . 

9  23 

2  68 

Marrh _ _ _ ......  _ _ 

8  42 

2  28 

April . - . . . 

8  14 

2  19 

May _ _ _ _ 

7  44 

0  59 

June _ _ - _ ........... 

7  47 

0  48 

July.  _ _ _ 

7  57 

0  53 

August _ _ _ 

7  28 

0  44 

September  . . . 

7  42 

1  29 

October . . . . 

8  08 

5  00 

November . . . 

8  40 

3  28 

December _ ........ . . 

9  34 

3  03 

Summer _ _ _ 

1 

7  45  ' 

1 

1  12 

Winter . . 

9  00 

3  07 

Year.... . . 

8  14 

1  54 
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The  above  times  are  generally  correct  within  two  minutes  (according  to  the  formulae.)  The  morning 
hour  of  average  daily  horizontal  force  is  less  variable  in  the  course  of  a  year  than  the  afternoon  hoiir. 

The  following  table  contains  the  computed  diurnal  variation  of  the  horizontal  force.  The  values  have 
been  expressed  in  absolute  measure.  It  compares  directly  with  Table  IV,  which  contains  the  observed  values. 
It  will  be  useful  for  the  interpolation  of  observations,  or  for  their  reduction  to  the  mean  value  of  the  day 
from  observations  taken  at  irregular  hours.  The  table  also  forms  the  basis  for  the  construction  of  diagram  G 
(of  Part  V,  Sketch  No.  48.) 


Table  XI. 

Computed  solar- diurnal  variation  of  the  horizontal  force  in  absolute  measure. 

The  first  two  places  of  decimals  (0.00)  are  placed  in  front  of  the  table. 


g 


g 


1810-1845. 

OA. 

lA. 

2A. 

3A. 

4A. 

5A. 

6A. 

7A. 

8A. 

9A. 

lOA. 

llA. 

July . 

_ 

061 

061 

__ 

030 

+ 

015 

+ 

C91 

137 

+ 

137 

+ 

046 

_ 

107 

_ 

244 

—  290 

_ 

244 

August . 

+ 

122 

+ 

061 

+ 

030 

+ 

030 

+ 

061 

+ 

122 

+ 

122 

+ 

015 

- 

167 

- 

335 

—  381 

— 

274 

September . 

+ 

061 

061 

+ 

061 

107 

+ 

182 

+ 

229 

+ 

198 

+ 

061 

— 

152 

— 

320 

—  381 

— 

320 

October . 

+ 

046 

+ 

091 

+ 

122 

+ 

167 

+ 

182 

+ 

182 

+ 

137 

076 

— 

030 

— 

122 

—  182 

— 

213 

November . 

OOU 

015 

+ 

030 

+ 

061 

+ 

107 

+ 

152 

+ 

152 

+ 

122 

+ 

030 

— 

061 

-  137 

— 

167 

Pccember . 

— 

046 

000 

+ 

030 

+ 

061 

+ 

091 

+ 

137 

+ 

167 

+ 

182 

+ 

122 

+ 

015 

-  122 

— 

229 

January . . 

— 

030 

000 

+ 

030 

+ 

046 

+ 

061 

+ 

091 

+ 

107 

+ 

122 

+ 

091 

— 

015 

—  137 

— 

229 

February . 

+ 

030 

+ 

061 

+ 

076 

+ 

076 

+ 

091 

+ 

107 

137 

+ 

152 

137 

+ 

015 

—  107 

— 

182 

March. . . 

+ 

046 

+ 

061 

+ 

076 

+ 

107 

+ 

107 

+ 

137 

+ 

137 

+ 

122 

+ 

030 

— 

076 

—  198 

— 

244 

Ap  il .  •*.. 

+ 

061 

+ 

076 

+ 

091 

+ 

107 

+ 

137 

+ 

167 

+ 

182 

+ 

122 

— 

015 

— 

198 

—  320 

— 

351 

May . 

000 

000 

OOO 

+ 

030 

+ 

061 

+ 

107 

+ 

107 

+ 

046 

— 

076 

— 

198 

—  244 

— 

182 

June . . . . . 

— 

015 

— 

030 

— 

030 

000 

+ 

046 

+ 

091 

+ 

091 

+ 

046 

— 

061 

— 

153 

—  182 

— 

305 

12A. 

13A. 

14A. 

15A. 

16A. 

17A. 

18A. 

19A. 

20A. 

2IA. 

22A. 

23A. 

July . 

_ 

091 

+ 

076 

+ 

213 

+ 

259 

+ 

229 

+ 

152 

+ 

046 

_ 

015 

_ 

061 

_ 

091 

—  076 

_ 

076 

Aiiguf^t . . . 

— 

091 

+ 

107 

— 

213 

+ 

198 

152 

+ 

076 

+ 

030 

— 

015 

— 

030 

— 

046 

—  015 

+ 

015 

September . . . 

— 

152 

- 

015 

+ 

091 

+ 

107 

+ 

076 

+ 

046 

+ 

015 

000 

+ 

030 

+ 

030 

+  046 

+ 

076 

October.... . 

— 

182 

— 

137 

— 

076 

— 

030 

— 

015 

000 

OCO 

— 

015 

— 

015 

— 

030 

—  015 

+ 

015 

November . . 

— 

137 

- 

091 

— 

046 

000 

+ 

030 

+ 

046 

+ 

046 

+ 

030 

+ 

015 

000 

—  015 

— 

015 

December . 

— 

244 

— 

182 

— 

076 

+ 

015 

+ 

061 

+ 

061 

+ 

015 

— 

015 

— 

046 

— 

061 

—  076 

— 

061 

January . 

— 

229 

— 

137 

— 

030 

+ 

061 

+ 

076 

+ 

046 

+ 

015 

— 

015 

— 

030 

— 

015 

—  015 

— 

030 

February  . . 

— 

182 

— 

107 

— 

030 

+ 

015 

+ 

015 

— 

015 

— 

030 

— 

030 

— 

030 

— 

015 

—  015 

OOU 

March . 

— 

198 

— 

107 

000 

+ 

016 

+ 

015 

— 

015 

— 

046 

— 

o:« 

+ 

015 

+ 

046 

+ 

1 

+ 

046 

April . 

- 

274 

— 

137 

000 

+ 

076 

+ 

091 

+ 

061 

+ 

030 

000 

— 

030 

— 

030 

000 

+ 

030 

May . 

— 

076 

+ 

046 

+ 

122 

+ 

152 

+ 

122 

+ 

076 

+ 

030 

— 

015 

— 

046 

— 

061 

—  046 

— 

015 

June . . . 

— 

046 

+ 

061 

+ 

137 

+ 

167 

+ 

1.T7 

+ 

076 

+ 

030 

— 

015 

— 

030 

— 

016 

—  030 

— 

015 

+  2l4m. 


-f  2l^m. 


Diagram  G  exhibits  the  changes  in  the  horizontal  force  (in  absolute  measure)  from  the  monthly  normal 
value  for  each  hour  of  the  day  and  for  each  month  of  the  year.  The  three  variables  are :  the  hour  of  the  day, 
the  month  of  the  year,  and  the  difference  of  the  horizontal  force  from  the  normal.  The  contour  lines  of  the 
magnetic  surface  differ  0.0005  of  horizontal  force  in  absolute  measure.  Full  lines  indicate  greater  value,  lines 
of  dashes  less  value,  than  the  mean ;  dotted  lines  represent  the  normal  value. 

Annual  Variation  of  the  Horizontal  Force. — For  the  discussion  of  the  annual  variation  we  make  use  of 
the  monthly  normal  readings  of  the  horizontal  force  as  given  in  Table  II.  If  7»  equals  the  monthly  effect  of 
the  total  progressive  change,  we  obtain  from  the  twelve  equations,  by  the  usual  method,  the  value  m=-\- 15.49, 
and  the  correction  for  progressive  change  for  July  and  June,  for  instance,  becomes  +5.5  m  and  —5.5  m  re. 
spectively.  The  following  table  contains  the  monthly  normals  uncorrected  and  corrected  for  progressive 
change;  also  the  differences  from  the  mean  for  each  month,  constituting  the  annual  variation. 
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Table  XII. 


Mouth. 

Normals. 

Corrected  for  pro¬ 
gressive  change. 

Corrected 

normals. 

Differences,  or  annual  variation. 

0.  000 

0.  00 

July  . . . . . . 

676.3 

4-85.2 

761.5 

4-10.6 

+39 

+  16 

August  . . . . . 

702.2 

+69.7 

771.9 

4-0.2 

+01 

4-00 

September _ .......... _ _ 

724.6 

4-54.2 

778.  8 

—  6.7 

—24 

—10 

October...... . .  .... _ 

738.  2 

+3S.  7 

776.  9 

—  4.8 

—17 

—07 

November _ _ _ _ 

738.5 

4-23.2 

761.7 

(+10.  4) 

(+88) 

(+16) 

December _ ........... _ _ _ 

768.4 

-1-7.7 

776.  1 

—  4.0 

—15 

—06 

January . . . . .... 

793.3 

—  7.7 

785.6 

—13.6 

—49 

—20 

February... . . . . . 

800.6 

-23.2 

777.4 

—  5.3 

—19 

-08 

March... . . . ...  ....  .... 

805.7 

—38.  7 

767.0 

4-  5.1 

4-19 

4-08 

April . 

828.  3 

—54.  2 

774.  1 

—  2.0 

—  7 

—03 

May............ _ _ _ 

832.  2 

—  69.7 

762.5 

4-9.6 

4-35 

4-15 

June.... . .  .... _ 

856.8 

—85.2 

771.6 

4-0.5 

4-02 

4-01 

1 

Mean...... ............  ....  .... 

7T2.  1 

0.0 

772.  1 

In  scale  divi¬ 
sions. 

In  parts  of  the 
horizontal  force. 

1 

In  absolute 

measure. 

With  the  exception  of  the  month  of  November,  the  values  given  above  for  the  annual  variation  are 
tolerably  regular  in  their  progression,  and  considering  the  delicacy  of  the  test  applied  to  the  observations  in 
deducing  the  annual  variation,  this  exceptional  irregularity  in  the  November  value  will  not  affect  the  general 
conclusion.  We  have  as  the  general  result :  a  greater  horizontal  force  in  summer  (from  April  to  August)  and 
a  smaller  horizontal  force  in  winter  (from  September  to  March)  than  the  average  annual  value.  The  maximum 
occurs  in  July,  (at  Toronto  in  June,)  and  the  minimum  in  January,  (at  Toronto  in  December.) 

For  Toronto  we  have  the  expression  for  the  annual  variation: 

3.531  4-0.002  sin  (0  -|-3120.) 

For  Philadelphia  (omitting  the  November  value:) 

4.176  4-0.001  sin  {0  4-306^;) 
the  angle  0  in  both  equations  counting  from  January  15. 

The  annual  range  is  0.0021  (in  absolute  measure.)  The  transition  appears  to  take  place  about  the  time 
of  the  equinoxes  or  a  short  time  before. 

Table  XIII  contains  the  monthly  normal  values  of  the  horizontal  force  in  absolute  measure,  obtained  by 
adding  (algebraically)  4.lt30  to  the  values  in  the  last  column  of  Table  XII.  These  numbers,  it  will  be  ob¬ 
served,  are  corrected  for  secular  change ;  if  we  apply  the  same,  we  obtain  the  resulting  monthly  mean  values 
of  the  horizontal  force  answering  to  the  epoch  January,  1843.  The  quantity  A,  mentioned  in  the  explanatory 
remarks  to  Table  VII,  is  given  in  the  last  column  of  Table  XIII. 

26  0  s 
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Table  XIIL 


Month. 

Noimals  corrtet- 

ed  for  secular 
change. 

Monthly  means  (af¬ 
fected  wiih  secu¬ 
lar-  change.) 

July . 

4.  1746 

4.  1759 

August . . 

4. 1730 

4. 1740 

September . . 

4.  1720 

4. 1727 

October . . 

4.  1723 

4. 1728 

November  . . 

4.  1746 

4. 1749 

December _ - _ 

4.  1724 

4. 1725 

January . . 

4. 1710 

4. 1709 

Februaiy _ .... _ 

4. 1722 

4.  1719 

March . . 

4.  1738 

4.  1733 

April . . 

4. 1727 

4. 1720 

May . . 

4.  1745 

4.  1735 

June _ ... _ 

4.  1731 

4. 1718 

Mean _ ...... .... 

4. 1730 

4. 1730 

APPENDIX  No.  17. 

DISCUSSION  OF  THE  MAGNETIC  AND  METEOROLOGICAL  OBSERVATIONS  MADE  AT  THE  GIRARD  COLLEGE 
OBSERVATORY,  PHILADEPflIA,  IN  1840,  1841,  1842,  1843,  1844,  AND  1845.  PART  VI.- -BY  A  D.  BACHE,  LL.D., 
SUPERINTENDENT  UNITED  STATES  COAST  SURVEY. 

Investigation  of  the  influence  of  the  Moon  on  the  Magnetic  Horizontal  Force, 

Tlie  method  pursued  in  the  investigation  of  the  lunar  effect  on  the  horizontal  force  is,  in  general,  the  same 
as  that  explained  in  Tart  III  of  the  discussions  of  the  Girard  College  observations.  The  process  may  be 
briefly  recapitulated  as  follows:  Each  horizontal  force  observation,  after  it  had  been  corrected  for  the  effect 
of  difference  from  the  standard  temperature  and  for  progressive  change,  the  disturbed  readings  being  omitted, 
(as  fully  explained  in  Part  IV,)  M'as  marked  with  its  corresponding  lunar  hour.  The  observation  nearest  to 
the  time  of  the  moon’s  upper  transit  over  the  true  meridian  of  the  observatory  was  marked  0^,  that  nearest  to 
the  lower  transit  was  marked  12^S  and  the  observations  between,  for  western  and  eastern  hour  angles  of  the 
moon,  were  marked  with  the  proper  lunar  hour  by  interpolation.  In  the  hourly  series  where  thirteen  obser¬ 
vations  are  recorded  in  twelve  lunar  hours,  that  observation  which  is  nearest  midway  between  any  two  con¬ 
secutive  lunar  hours  was  omitted.  Each  observation  and  reduced  reading  thus  marked  with  its  corresponding 
lunar  hour  was  subtracted  from  the  monthly  normal  belonging  to  its  respective  hour,  and  these  differences 
were  set  down  in  tabular  form,  arranged  according  to  lunar  hours  and  keeping  each  monthly  result  separate 
for  future  combination.  Let  n  =  any  normal  belonging  to  any  reduced  reading  r,  the  following  tables  contain 
the  mean  monthly  values  of  the  differences  n — r ;  a  positive  sign,  therefore,  indicates  greater  force,  a  negative 
sign  less  force  than  the  normal.  It  need  hardly  be  repeated  that  in  the  original  record  of  the  horizontal  force 
increasing  numbers  denote  a  decrease  of  the  force.  The  greatest  possible  difference  is  33,  the  number  of  scale 
divisions,  which,  according  to  the  criterion,  separates  a  disturbed  from  an  undisturbed  observation.  For  the 
formation  of  these  differences,  which  amount  to  more  than  22,000,  the  manuscript  tables  of  the  reduced  record 
were  used.  These  tables  have  already  been  referred  to  in  the  preceding  Part  IV. 

The  units  in  which  the  differences  n  —r  are  expressed  are  scale  divisions,  one  division  being  equal  to 
0.000036»5  parts  of  the  horizontal  force,  or  equal  to  0.000152  in  absolute  measure,  the  mean  JC  being  =  4.173 
(in  units  of  grains  and  feet.) 

The  lunar  effect  on  terrestrial  magnetism  being  exceedingly  minute,  the  process  required  for  its  elucida¬ 
tion  is  proportionally  delicate;  all  the  regular  and  irregular  deviations  arising  from  other  sources  must  first  be 


Digitized  by 


Google 


THE  UNITED  STATES  COAST  SURVEY. 


203 


eliminated.  In  the  method,  as  indicated  above,  the  magnetic  disturbances  (as  far  as  they  could  be  recognized 
as  such,)  the  diurnal  and  annual  solar  variation,  as  well  as  the  eleven  (or  ten)  year  ineq^uality  and  secular 
change,  are  all  eliminated,  leaving  numbers  fitted  for  the  lunar  research. 

The  readings  taken  in  the  month  of  June,  1840,  have  not  been  used  in  this  discussion,  (these  had  like¬ 
wise  been  rejected  in  the  two  preceding  parts,)  on  account  of  the  imperfect  manner  in  which  the  allowance  for 
the  progressive  change  could  only  be  made  at  that  time.  For  the  lunar  hour  21  in  July,  1840,  the  number 
of  differences  is  so  small  that  the  mean  had  necessarily  to  be  reduced ;  one-fourth  of  its  amount  was  set  down 
in  the  table.  In  January,  February,  and  March,  1843,  the  observations  were  discontinued,  excepting  a  sin¬ 
gle  daily  reading.  These  months,  therefore,  do  not  occur  in  the  lunar  discussion. 

The  number  of  observations  used  are  distributed  over  the  several  months  and  years,  as  shown  in  the 
following  table : 

Table  I. 

Number  of  observations  for  lunar  discussion. 


Month. 

1840-1841. 

1 

1841-1842. 

1842-1843. 

1843-1844. 

1844-184^5. 

1  Sum. 

July . 

157 

297 

284 

294 

627 

1669 

August . . 

236 

295 

318 

313 

622 

1783 

September  ....... 

258 

269 

265 

296 

656 

1644 

October _ _ _ 

255 

281 

257 

0602 

697 

1992 

November. ....... 

245 

279 

297 

603 

664 

1988 

December _ .... 

199 

297 

318 

603 

659 

1976 

January  ......... 

179 

298 

621 

601 

1699 

February  _ 

238 

250 

675 

641 

1604 

March _ _ 

260 

297 

^ . 

676 

601 

1734 

April  ........... 

262 

271 

286 

586 

676 

1980 

May . 

264 

271 

299 

623 

612 

2069 

June........ _ 

212 

295 

309 

679 

622 

1917 

Sum  ...... _ _ 

2764  I 

8400 

2633 

6271 

6977 

22045 

Commencement  of  the  hourly  series. 


Table  II. 

Distribution  of  the  number  of  observations  according  to  western  and  eastern  hour  angles  of  the  moon. 


Western  hour 

Eastern  hour 

Year. 

augfles. 

angles. 

1840-’41 . 

1371 

1393 

1841-  42  . 

1683 

1712 

1842-'43 . 

1320 

1313 

1843-'44 . . 

3138 

3133 

1844-’45 . 

3499 

3478 

Sum....... ...... .... 

11016 

11029 

Tables  III,  IV,  V,  VI,  and  VII,  contain  the  monthly  and  annual  means  of  the  lunar-diurnal  variation 
for  the  years  1 840  to  1845.  The  numbers  are  expressed  in  scale  divisions. 
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Table  III. 


Differences  from  the  monthly  normals^  1840-^41,  western  hour  angles  of  the  moon. 


1840-Ml. 

OA. 

Up.  cul. 

\h. 

2A. 

a*. 

4A. 

5A. 

6A. 

7A. 

8A. 

9A. 

lOA. 

llA. 

July . 

+  2 

+  1 

+  3 

—  9 

+  3 

+  7 

—  1 

—17 

+12 

—  4 

—  3 

—  8 

August . 

0 

—  4 

+  3 

—  5 

+  6 

+  2 

—  4 

—  4 

—  2 

+  2 

+  5 

—  1 

September . . . . . 

—  2 

0 

+  8 

+  1 

0 

—  4 

—  5 

+  2 

—  4 

—  7 

+  8 

+  4 

Octirber . . . 

—  3 

—  1 

—  1 

+•1 

0 

—  4 

—  4 

+  1 

—  7 

+  7 

+  4 

+10 

November . 

—  6 

+  3 

0 

-  4 

+ 1 

—  5 

+  4 

—  4 

—  4 

+  1 

+  « 

—  1 

December . 

—  4 

—  3 

+  3 

+  4 

+  2 

—  7 

—  5 

—  3 

0 

+  3 

—  8 

+  9 

January . 

+  1 

+  3 

—  1 

+  8 

—  7 

+  3 

—  8 

+  1 

—  9 

—  4 

0 

+  2 

February . . . . . 

+  7 

+  5 

0 

+  6 

—  3 

+  4 

—  2 

0 

—  4 

0 

—  2 

0 

March . 

—  4 

+  4 

+  1 

0 

+  3 

+  3 

—  7 

—  1 

+  8 

+  1 

+  3 

—  2 

April . . 

0 

+  6 

+  1 

-  2 

2 

—  1 

—  1 

+  3 

—  1 

—  2 

+  1 

—  1 

May . . . 

+  3 

—  3 

+  1 

—  1 

—  8 

+  2 

—  1 

-  1 

—  6 

0 

+  2 

—  5 

June  ......  . . . 

—  1 

—  5 

0 

—  3 

+  4 

+  4 

+  5 

+  8 

—  1 

+  1 

-  1 

—  8 

Mean . 

—  0.4 

+  0.5 

+  1.5 

—  0.3!  —  0.1 

i 

+  0.3 

—  2.4 

—  1.3 

—  1.5 

-  0.2 

+  1.3 

—  O.l 

12A. 

Low.  cul 

13A. 

14A. 

15A. 

16A. 

17A. 

18A 

19A. 

20A. 

2!  A. 

22A. 

23A. 

July . . . ‘ 

+  11 

-  9 

—  5 

+  2 

+  « 

0 

—  2 

—  5 

+  6 

—  5 

—  4 

—  2 

August . . 

+  V 

+  6 

+  9 

+  1 

+  5 

+  2 

+  5 

—  3 

+  5 

—11 

0 

2 

September . . . . 

—  2 

—  1 

+  2; 

+  6 

+  5 

+  4 

—  4 

+  1 

—  2 

—  3 

—  1 

—  2 

October . 

—  16 

+14 

—  9 

+  4 

—  7 

+  3 

—10 

—  2 

—  1 

+  6 

-  3 

+  5 

November . 

—  2 

+  1 

. 

+  4 

-  6 

0 

+  1 

—  1 

+  4 

+  6 

+  1 

+  5 

December . . . 

+  6 

+  9 

+  2 

+10 

—  3 

+  2 

—  6 

—12 

—  3 

—  6 

+  3 

+  5 

January . .  ... 

—  2 

—  4 

+  3 

—  1 

+  1 

1 

+  4 

—  2 

—  2 

+  1 

+  3 

+  7 

February . 

—  5 

+  4 

—  4 

—  7 

—  6 

+  5 

+  1 

+  2 

+  1 

—  5 

+  3 

+  4 

March . . 

—  4 

0 

—  5 

+  2 

—  1 

+  4 

—10 

+  2 

—  2 

—  2 

+  2 

+  2 

April . 

—  1 

—  3 

+  3 

-  8 

-  3 

—  4 

0 

+  3 

—  2 

+  2 

+  4 

+  2 

May . '. . . . 

+  8 

—  3 

0 

-  3 

0 

0 

—  2 

+  8 

+  3 

—  2 

—  2 

+  2 

June . 

+  8 

—  4 

+  6 

—  5 

+  7 

—  8 

—  5 

—  7 

0 

—  7 

+  1 

-11 

Mean . . . 

+  1.0 

+  0.8 

+  0.1 

+  0.4 

—  0.2 

+  0.6 

-  2.3 

—  1.3 

+  0.6 

—  2.1 

+  0.6 

+1.2 

Table  IV. 


Differences  from  the  monthly  normals,  1841-*42,  western  hour  angles  of  the  moon. 


July  ...... 

August  ... 
September. 
October ... 
November . 
December , 
January ... 
February  . 
March  .... 

April  ..... 

May . 

June . 


Mean 


1841-»42. 


OA. 

Up.  cul. 

lA. 

2A. 

3A. 

4A. 

5A. 

6A. 

7A. 

8A. 

9A. 

lOA. 

11  A. 

+  4 

+  5 

0 

+  8 

—  4 

0 

0 

—  2 

0 

—  8 

+  2 

0 

—  1 

0 

—  2 

+  2 

+  2 

+  3 

+  3 

0 

—  5 

0 

+  1 

+  5 

—  3 

+  8 

+  2 

—  1 

0 

—  1 

—  5 

—  3 

+  1 

0 

—  3 

+10 

+  7 

—  1 

+  4 

+  4 

0 

+  1 

—  1 

+  4 

+  1 

-  2 

0 

+  1 

0 

+  6 

—  3 

+  1 

—  7 

0 

—  3 

—  1 

+  6 

+  3 

+  1 

+  3 

+  8 

—  4 

+12 

—  2 

—  1 

—  3 

+  2 

—  3 

—  2 

—  1 

3 

0 

—  2 

+  8 

+  2 

+  2 

—  1 

+  7 

0 

+  3 

—  2 

+  1 

+  8 

0 

—  5 

+  1 

—  1 

—  3 

+  4 

+  2 

+  4 

—  7 

—  5 

+  5 

0 

+  2 

+  4 

+  3 

+  2 

—  1 

+  2 

—  1 

+  2 

0 

—  1 

—  1 

—  2 

—  3 

0 

0 

+  1 

0 

0 

+  4 

+  1 

+  3 

+  2 

—  1 

0 

+  1 

0 

-  2 

+10 

+  1 

+  5 

+  4 

+  6 

—  4 

+  5 

—  7 

—  3 

—  4 

+  1 

0 

+  3 

0 

+  4 

—  3 

—  1 

—  3 

—  5 

—  5 

0 

—  3 

+  1.1 

+  2.0 

+  2.5 

+  0.9I 

+  0.3 

+  1.1 

+  0.7 

—  1.1 

0.4 

—  1.3 

—  0.2 

+  1.0 
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Tablb  IV. — Dijerencei  from  the  monthly  normaU^  1841-*42,  western  hour  angles  of  the  moon — Continued. 


124. 

Low.  cni. 

134. 

lU. 

154. 

164. 

174. 

1 

184. 

t 

194. 

904.  ; 

914 

SSk. 

934. 

Ja*y . 

+  4 

—  5 

+  3 

+  5 

+  * 

—  1 

—  8 

—  4 

+  1  , 

—  1 

—  1 

+  3 

August . 

+  1 

+  3 

0 

+  9 

+  1 

—  5 

—  1 

+  3 

-  4  i 

—  3 

—  5 

—  1 

September . . . 

+  3 

+  9  1 

+  9 

—  6 

+  5 

—  1 

—  5  : 

—  9 

+  1  1 

+  4- 

—  5 

+  « 

October  . . 

+  4 

—  1 

—  3 

—  5 

—  4 

-  3 

+  ^ 

—  3 

—  1  ; 

—  3 

-  ‘ 

+  1 

Noeember . . . 

—  1 

+  4 

+  3 

—  6 

—  1 

-  5 

+  1  ! 

—  9 

0 

—  3 

—  4 

—  3 

December . 

—  1 

0 

-1 

+  9 

—  4 

-3 

i 

+  1 

+  i  1 

+  1 

+  6 

+  1 

Januftry . . . . . 

+  4 

—  9 

—  9 

—  4 

—  1 

—  5 

—  3 

—  3 

+  ®  1 

0 

—  3 

+  9 

February . . . ' 

1  +^ 

+  1 

+  1 

—  9 

—  3 

0 

—  8 

+  « 

+  1 

+  3  1 

+  9 

March . 

i 

1  +3 

-  9 

0 

—  6 

—  1 

0 

—  9 

—  1  ; 

+  9 

—  « 

—  1 

April  . . 

+  » 

1 

+  3 

—  3 

+  1 

—  1 

—  3 

+  9 

-5  1 

—  3 

—  9 

+  1 

May . 

0 

—  3 

—  3 

+  4 

—  6 

+  6 

—  4 

0  ; 

+  3 

+  4 

+  9 

JUJM . 

—  4 

1  i 

—  4 

+  9 

0 

+  9 

+  2 

+  6 

+  6  , 

—  9 

+  * 

+  4 

Mean . 

+  1.9 

—  O.l 

—  0.9 

—  1.5 

—  0.6  —  9.4 

—  1.1 

—  0.2 

—  0.3 

1 

—  0.3 

—  1.0 

+  1.4 

Table  V. 

Differences  from  the  monthly  normalit  18 42-’ 43,  western  hour  angles  of  the  moon. 


1849-’43. 

04. 

Up.  cul. 

lA 

24. 

34. 

44. 

54. 

64. 

7A 

84. 

94. 

104. 

114. 

July . . 

+  3 

—  3 

+  9 

+  1 

0 

+  ^ 

+  9 

0 

—  4 

+  1 

—  8 

August . . . 

+  3 

+  1 

—  3 

0 

—  1 

—  4 

—  3 

+  4 

+  9 

+  1 

+  1 

+  3 

September . . . 

+  3 

—  6 

—  1 

+  » 

+  4 

—  1 

+  7 

+  1 

0 

+  9 

—  3 

0 

October . . . 

+  9 

—  7 

0 

+  1 

—  6 

+  3 

—  1 

+  3 

—  3 

+  3 

—  3 

+  9 

Moeember . 

+  1 

+  3 

—  1 

+  2 

+  1 

+  1 

0 

—  9 

—  9 

—  1 

—  4 

+  1 

December . . . . 

-2 

—  3 

—  6 

+  1 

—  5 

0 

—  9 

0 

+  1 

—  1 

+  5 

0 

January . . . 

Febmanr . .  . . 

. 

March . 

. 

.......  1  ' . 

April . . . . 

—  1 

+  9 

0 

+  10 

+  4 

+  » 

—  1 

+  1 

—  3 

—  1 

+  > 

—  4 

May . 

+  3 

—  9 

+  9 

+  5 

+  3 

+  4 

—  1 

+  2 

—  1 

+  1 

+  3 

June  . . 

—  6 

+  7 

—  4 

-  1 

0 

+  2 

0 

—  1 

—  5 

+  4 

—  1 

+  3 

Mean . 

+  0.7 

—  0.9 

—  10 

+  9.9 

+  0.T 

+  1.6 

+  0.7 

+  1  9 

—  1.2 

+  0.7 

-10 

0.0 

124. 

134. 

144. 

154. 

164. 

17A 

184. 

194. 

904. 

21A 

924. 

934. 

Low.  cul. 

July . 

+  1 

+  1 

—  9 

+  * 

—  3 

—  4 

—  1 

0 

—  9  1 

+  3 

—  1 

August  . . . . . . 

—  9 

+  1 

+  1 

+  2 

+  9 

—  4 

+  3 

—  5  ' 

—  1 

+  2  ! 

+  2 

—  9 

September . . . . . 

+  6 

—  1 

-  1 

-8 

—  3 

—  1 

—  4 

—  1 

—  9 

i 

+  1 

—  6 

October . 

—  7 

—  3 

+  9 

—  1 

+  1 

0 

—  1 

+  ^  1 

+  4 

-3 

+11 

+  3 

November . 

—  9 

—  9 

—  1 

-  3 

+  1 

+  4 

—  1 

+  «  1 

0 

+  1  1 

+  1 

+  2 

December  . . 

+  3 

+  3 

+  9 

+  1 

+  3 

0 

+  1  j 

+  9 

—  9 

+  4 

—  3 

+  3 

January  . . . .  . . 

February . . . 

j  .. 

March . 

...  i . ..i .  . 

April . 

+  9 

—  9 

+  3 

+  9 

0 

—  5 

0 

-3 

—  9 

.  T  TT  TIT- 

+  1 

—  1 

May . 

0 

+  1 

+  4 

0 

+  1 

1 

—  4 

—  3 

—  1 

—  1 

—  1 

—  1 

—  9 

June  . . . . .  ..  .  .... 

0 

+  3 

—  1 

+  4 

-» 

t  +9 

—  3 

—  3 

+  9 

+  1 

—  7 

+  4 

Mean . 

+  0.1 

+  0.) 

+  1.4 

—  0.6 

+  0.8 

—  0.9 

-1.9 

—  0.3 

—  0.8 

1  +®-® 

0.0 
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Table  VI. 

Differences  from  the  monthly  normals^  1843-*44,  western  hour  angles  of  the  moon. 


1843-»44. 

OA. 

Up.  cul. 

U. 

24. 

34. 

44. 

54. 

64. 

74. 

84. 

94. 

104. 

114. 

July . . . . 

+  6 

+  4 

+  2 

+  4 

+  5 

—  4 

+  3 

+  1 

+  1 

—  2 

—  5 

—  2 

August . . . . 

+  2 

+  9 

0 

—  1 

+  2 

+  1 

—  3 

+  4 

0 

—  1 

—  2 

—  2 

September . . . .  .... 

+  1 

—  1 

—  3 

+  6 

0 

—  2 

—  1 

—  4 

—  1 

0 

—  2 

0 

October . . 

—  1 

+  4 

+  3 

+  5 

+  2 

+  3 

+  9 

+  1 

0 

—  2 

—  1 

—  3 

November . . . 

+  1 

+  1 

0 

0  • 

0 

0 

0 

—  2 

0 

0 

+  1 

+  1 

December . . . .  ....  .... 

+  2 

+  ^ 

+  9 

0 

0 

—  2 

—  1 

—  1 

—  1 

—  2 

+  1 

—  1 

January . . . . . 

+  1 

0 

0 

0 

—  1 

—  1 

+  1 

+  1 

+ 1 

0 

—  1 

0 

Febiuary . . . . . . 

—  1 

—  1 

+  1 

+  2 

+  1 

—  1 

0 

0 

+  3 

0 

—  1 

+  2 

March . 

—  1 

—  3 

+  1 

+  1 

+ 1 

+  1 

+  2 

+  2 

0 

+  2 

+  1 

+  1 

April  . . . . 

+  2 

+  2 

+  3 

+  2 

0 

0 

+  1 

+  1 

—  1 

—  2 

—  3 

—  2 

May . . . . . 

—  2 

—  2 

0 

—  1 

—  2 

0 

—  1 

—  1 

-  2 

—  1 

0 

—  1 

June  . . . . 

0 

—  2 

0 

0 

+  2 

+  9 

+  2 

+  2 

+  1 

—  1 

—  2 

0 

Mean  . . .  . 

+  0.9 

+  0.4 

4-  o.e 

+  1.5 

+  0.9 

—  0.3 

+  0.4 

+  0.3 

+  0.1 

—  0.8 

—  1.2 

—  0.6 

12A. 

Low.  cul 

134. 

144. 

154. 

164. 

174. 

184. 

194. 

204. 

214. 

224. 

234. 

July . 

—  2 

—  7 

—  2 

—  3 

—  3 

—  1 

+  4 

—  2 

+  1 

—  1 

+  2 

+  2 

August . . . 

+  4 

0 

+  2 

—  1 

—  2 

0 

+  2 

+  1 

—  2 

+  4 

0 

September . . . . . 

+  3 

0 

+  3 

+  3 

+  8 

+  2 

—  6 

—  1 

—  6 

—  3 

-  2 

0 

October . . . . . 

—  3 

—  4 

—  2 

—  1 

—  2 

0 

0 

—  1 

—  1 

+  1 

—  2 

—  1 

November . .  . . . 

+  1 

+  9 

+  2 

+  2 

+  2 

0 

—  1 

—  2 

—  1 

—  1 

0 

~  1 

December . 

0 

+  1 

+  1 

0 

+  1 

—  1 

—  3 

—  4 

—  4 

—  3 

—  2 

0 

January  . . . .  . . 

+  1 

+  2 

—  1 

—  1 

—  1 

-  2 

0 

—  1 

+  1 

+  9 

+  1 

+  2 

February . 

2 

+  1 

+  1 

+  2 

+  9 

—  3 

—  2 

+  1 

—  2 

-  1 

—  1 

—  2 

March . . .  . . 

+  1 

0 

—  1 

0 

0 

0 

—  1 

—  1 

—  1 

-«  1 

+  1 

—  3 

April . 

—  4 

0 

0 

0 

+  2 

0 

0 

+  1 

0 

0 

—  1 

0 

May . 

0 

0 

-  2 

0 

0 

—  2 

—  3 

;  +  ^ 

+  1 

+  1 

+  9 

+  1 

June  . . . . 

0 

+  9 

+  1 

+  3 

+  9 

0 

—  1 

0 

0 

—  1 

—  2 

0 

Mean  . . . 

+  0.3 

—  0.2 

+  0.2 

+  0.3 

+  ••3 

—  0.6 

—  0.9 

—  0.7 

—  0.9 

—  0.8 

0.0 

—  0.2 

Equal  weight  has  been  given  to  each  monthly  result  in  the  formation  of  the  annual  mean. 


Table  VII. 

Difference*  from  the  monthly  normals,  1844-’45,  western  hour  angles  of  the  moon. 


1844-»45. 

04. 

Up.  cul. 

U. 

24. 

34. 

44. 

54. 

64. 

74. 

84. 

94. 

104. 

114. 

July . . . 

0 

+  1 

+  1 

+  1 

0 

+  2 

+  2 

0 

+  1 

0 

—  2 

■August . . 

—  3 

+  1 

—  1 

0 

+  2 

0 

+  1 

+  3 

+  1 

—  3 

—  2 

+  1 

September . . . .  ....  .... 

—  2 

0 

—  1 

0 

—  2 

+  2 

0 

+  3 

+  2 

+  2 

+  9 

+  4 

October . . . . . 

0 

+  4 

+  5 

+  2 

+  3 

4 

+  2 

0 

0 

+  1 

-  3 

0 

November . 

—  1 

+  3 

+  1 

+  9 

+  1 

+  3 

+  3 

+  3 

+  3 

+  3 

+  2 

—  1 

December . .  .... 

—  1 

—  1 

0 

—  2 

—  3 

—  3 

—  2 

—  1 

—  1 

4-  1 

—  1 

January . . . 

+  1 

+  2 

+  4 

-  2 

—  3 

—  4 

—  1 

—  3 

0 

—  1 

+  4 

+  2 

February  . . 

+  1 

+  1 

0 

0 

+  1 

+  1 

+  1 

+  2 

—  1 

—  2 

0 

+  4 

March . . . 

+  1 

—  3 

—  3 

—  3 

0 

0 

+  1 

+  1 

0 

+  1 

+  1 

0 

April . 

—  4 

+  2 

+  2 

+  9 

0 

+  9 

0 

+  9 

—  2 

—  2 

—  1 

—  1 

May . 

+  2 

0 

+  2 

+  9 

0 

—  2 

0 

—  1 

~  2 

—  2 

+  1 

0 

June . 

—  5 

—  4 

—  3 

—  1 

0 

+  3 

+  1 

+  1 

+  1 

0 

—  5 

—  4 

Mean..... . .  .... 

—  0.9 

+  0.6 

+  0.5 

+  0.3 

0.0 

+  0.6 

+  0.6 

+  0.9 

+  0..j 

—  0.3 

0.0 

+  0.2 
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Table  VII. — Differences  from  the  monthly  normals,  1844-*45,  western  hour  angles  of  the  moon — Cont’d. 


m. 

Low.  cul. 

1:j&. 

Uh. 

15A. 

16A. 

17A. 

ISA. 

194. 

904. 

214. 

294. 

234. 

July . 

0 

0 

+  1 

0 

—  1 

9 

0 

0 

—  2 

—  2 

—  9 

—  3 

August . . . . 

+  3 

+  2 

+  3  1 

—  1 

0 

—  9 

0 

0 

-  3 

_3 

0 

—  9 

September  . . . . 

S 

+  3 

+  1 

+  1 

—  1 

—  9 

—  3 

—  3 

—  4 

—  3 

—  4 

—  4 

October . . . . 

+  1 

+  2 

+  1 

+  2 

0 

—  9 

—  2 

—  4 

—  4 

—  5 

0 

—  9 

November . . . 

—  1 

—  4 

0  1 

—  9 

0 

0 

—  3 

—  2 

—  1 

+  1 

—  4 

—  3 

December . . . . 

+  1 

0 

—  1 

+  2 

0 

+  2 

+  2 

+  1 

0 

+  3 

+  2 

0 

Janunry . . . 

+  4 

0 

+  2 

—  1 

—  5 

—  4 

—  4 

—  4 

0 

+  2 

+  1 

+  2 

February . 

+  1 

+  2 

+  1 

—  1 

-  3 

—  1 

-  2 

—  1 

—  5 

—  1 

—  1 

—  1 

March. . 

+  1 

+  2 

—  1 

0 

+  4 

+  3 

+  8 

-f  1 

—  3 

—  9 

—  1 

—  3 

April . . . 

-  9 

+  1 

0 

0 

+  1 

+  1 

+  3 

—  1 

—  3 

—  4 

—  3 

—  4 

May . 

+  1 

—  9 

—  9 

—  9 

—  2 

0 

—  1 

0 

+  1 

—  3 

0 

+  2 

June  . . . . . 

+  1 

—  1 

•f  .1 

+  2 

—  1 

+  4 

+  4 

+  3 

+  2 

+  2 

0 

—  1 

Mean . 

+  1.0 

~~4 

+  ®'5| 

0.0 

—  0.7 

—  O.l 

—  0.3 

1  —  ®-®| 

—  1.8 

—  1.2 

—  1.0 

—  1.6 

Table  VIIL 

Recapitulation  of  the  annual  means  exhibiting  the  lunar  diurnal  variation  ffrom  22,045  observation's  between 

1840  and  1845,  expressed  in  scale  divisions. 


July  to  July. 

OA. 

Up.  cul. 

14. 

24. 

34. 

44. 

54. 

64 

74. 

84. 

94. 

104. 

114. 

1840-Ml . 

-  0.4 

-f  0.5 

+  1.5 

—  0.3 

-  0.1 

+  0.3 

—  2.4 

—  1.3 

-  1.5 

—  0.2 

+  1.3 

—  O.l 

1841-’42 . 

+  1.1 

+  9.0 

-f  9.5 

+  0.9 

+  0.3 

+  1.1 

+  0.7 

-II 

—  0.4 

—  1.3 

—  0.9 

+  1.0 

lS49-’4:i . 

+  0.7 

—  0.9 

—  1.0 

+  2.9 

+  0.1 

+  1.6 

+  0.7 

+  1.9  1 

—  1.2 

+  0.7 

-  1.0 

0.0 

1843-»44 . 

+  0.9 

+  0.4 

-f  0.8 

+  1.5 

+  0.9 

—  0.3  1 

+  0.4 

+  0.3 

+  0.1 

—  O.b 

—  1.2 

—  0.6 

1844-M5 . 

—  0.9 

-f  0.6 

+  0.5 

+  0.3 

+  0.0 

+  061 

+  0.6 

+  0.9  ' 

+  01 

-0.3 

0.0 

+  0.9 

Mean . 

+  0.3 

+  0.5 

+  0.9 

+  1.1 

+  0.2 

+  0.7 

0  0 

+  0.1 

—  0.6 

—  0.4 

—  0  2 

+  0.1 

12A. 

134. 

144. 

154. 

164. 

174. 

184. 

194. 

904. 

214. 

924. 

234. 

Low.  cul. 

ISIO-MI . 

+  1.0 

+  0.8 

+  0.1 

+  0.4 

—  0  2 

+  0.6 

-  9.3 

-  1.3 

+  0.6 

—  2.1 

+  0.6 

+  1.2 

1841-’42 . 

+  1.2 

—  0.1 

—  0.2 

—  1.5 

—  0.6 

—  2.4 

—  1.1 

-  0  9 

—  0.3 

—  0  3 

—  l.O 

+  1.4 

l&42-’43 . 

+  0.1 

+  0.1 

+  1.4 

-  0.6 

+  0.8 

—  0.9 

—  1.9 

+  0.1 

-  0.3 

—  0.8 

+  0.9 

0.0 

1843-»44 . 

+  0.3 

—  0.9 

-f  0.9 

+  0.3 

+  1.3 

—  0.6 

—  0.9 

—  0.7 

—  0.9 

—  0.8 

0.0 

—  0.9 

1844-’45 . 

+  1.0 

+  0.4 

4-  0.5 

0.0 

—  0.7 

—  0.1 

—  0.3 

—  0.8 

—  1.8 

—  1.2 

—  1.0 

—  1.6 

Mean  . . 

+  0.7 

-f-  0.2 

ToT 

—  0.3 

+  0.1 

—  0.7 

-  1.3 

—  0.6 

—  0.5 

—  1.0 

—  0.1 

+  oX 

If  we  give  weight  to  the  annual  means  according  to  the  number  of  observations,  they  would  be,  one  for 
the  first  and  second  year,  three-fourths  for  the  tliird  year,  one  and  three-fourths  for  the  next  year,  and  two 
for  the  last  year.  A  general  examination,  however,  shows  that,  owing  to  the  disturbing  effect  of  the  pro¬ 
gressive  change,  the  monthly  means  are  very  nearly  of  equal  value,  derived  either  from  the  bi-hourly  or  the 
hourly  series.  It  will  also  be  shown  in  the  sequel  that  the  lunar  diurnal  variation  is  nearly  the  same  in  the 
summer  and  winter  seasons.  The  means  of  Table  V  and  the  final  means  of  Table  VIII  have,  therefore,  been 
adopted  without  reference  to  combinations  or  weights. 

A  comparison  of  the  values  of  Table  VIII  among  themselves  shows  them  to  be  very  irregular,  although 
derived  from  many  thousand  observations.  A  five-year  series  of  observations  seems  barely  sufficient  to  exhibit 
a  tolerably  regular  progression.  In  the  following  table  two  groups  have  been  formed,  one  of  results  from 
three  years,  1840  to  1843,  comprising  8,797  observations,  the  other  from  the  remaining  two  years  comprising 
13,248  observations.  From  these  it  appears  that  the  lunar  diurnal  variation  during  these  two  periods  exhibits 
the  same  general  character. 
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hunaT’diumal  variation  during  the  'periods  1840-*43  and  1843-*45. 


Groups. 

1  Oh. 

\h. 

1  i 

i 

2h 

Ah.  1 

5A. 

6A. 

7A. 

BA. 

9A. 

ICA. 

lU. 

1840-MJ . 

+  05 

+  0.5 

i  +  1.0  j 

+  1.2 

+  0.1 

+  1.0 

—  0.3 

—  0.2 

-  1.0 

—  0.3 

0.0 

+  0.3 

1843-’45 . 

0.0 

+  0.5 

+  0.7  I 

+  0.9  1 

1  +  »•■•  i 

+  0.3 

+  0.5 

+  0.6 

+  0.1 

—  0.6 

—  0.6 

—  0.2 

12A. 

13A. 

1 

14A. 

15A. 

16A.  1 

17A. 

18A. 

19A. 

20A. 

2IA. 

22A. 

23A 

J840-M3 . 

+  0.8 

+  O-S 

+  0.4 

—  0.6 

0.0  , 

—  0.9 

—  1.8 

—  0.5 

0.0 

—  12 

+  0.2 

+  0.9 

1843-M5 . 

+  0.7 

+  0.1 

+  0.4  I 

+  0.2 

+  0.3  : 

—  0.4 

—  0.6 

—  0.7 

-1.3  1 

—  l.O 

—  0.5 

—  0.9 

Before  proceeding  to  the  analysis  of  the  final  result  of  Table  VIII,  the  separate  results  have  been  com¬ 
bined  into  summer  and  winter  groups ;  the  fii’st  group  comprising  the  months  from  April  to  September,  the 
second  group  the  months  from  October  to  March. 

Table  IX  exhibits  the  lunar-diurnal  variation  of  the  horizontal  force  during  the  summer  and  winter 
seasons. 

Table  IX. 


Lunar-diumal  variation  in  summer,  . 

(In  scale  divisione.) 


April  to  SeptembRr. 

OA. 

Up.cul. 

lA. 

2A 

SA. 

Ah. 

5A. 

6A. 

7A. 

8A. 

9A. 

lOA. 

11  A. 

1840-»41 . . 

+  0.7 

—  0.9 

+  2.7 

—  3.2 

+  0.5 

+  1.7 

-  I.l 

—  1.5 

-  0.3 

—  1.7 

+  2.0 

—  3.2 

I841-M2 . 

+  0.2 

+  1.8 

+  23 

+  1.7 

+  1.9 

+  1.2 

+  0.7 

—  1.5 

—  0.3 

-  3.5 

—  0.5 

+  1.5 

18l2-»43 . 

+  0.8 

—  0.2 

—  0.7 

+  3.6 

+  1.8 

+  1.7 

+  1.5 

+  2.7 

—  1.2 

+  0.5 

—  1.2 

—  0.5 

l«*43-’44 . 

+  1.5 

+  0.5 

+  O.J 

+  1.7 

+  1.2 

—  0.5 

+  0.2 

0.5 

—  0.3 

—  1  2 

-2.3 

—  1.2 

1814-»15 . 

—  2.0 

0.0 

0.0 

+  0.7 

0.0 

+  l.O 

+  0  7 

+  1.7 

0.0 

—  0.7 

—  0.8 

—  0.3 

Mean . 

+  0.2 

+  0.2 

+  0.9 

+  0.9 

+  0.9 

+  l.O 

+  0.4 

+  0.4 

—  0  4 

—  1.3 

—  0.6 

—  0.7 

13A 

19A. 

14A. 

IPA. 

16A. 

17A. 

18A. 

19A 

2PA. 

91A. 

22A. 

23A. 

Up.cul. 

1B40-MI . . . 

+  5.8 

—  2.3 

+  2.5 

—  1.2 

+  3.2 

—  1.0 

—  1.3 

—  0.5 

+  1.7 

—  4.3  i 

—  0.3 

-  2.2 

1B41-M2 . 

+  0.7 

—  1.0 

+  0.2  ' 

-  0.5 

+  2.0 

—  2.0 

—  1.5 

+  0.2 

—  0.2 

—  0.3 

—  1.2 

+  2.5 

1842-»43 . 

+  1.2 

+  0.5 

+  1.7 

—  0.3 

+  0.3 

-  2.0 

—  2.7 

—  1.8 

—  0.8 

—  1.5 

—  0.2 

—  1.3 

lB43-’44 . 

+  0.2 

—  0.8 

+  0.3  1 

+  03 

+  2.2 

—  0.2 

—  0.7 

0.0 

—  0.5 

—  1.0  ! 

+  0.5 

+  0.5 

]844-’45 . 

+  0.8 

+  0.5 

+  0.7  i 

0.0  1 

—  0.7  ' 

.  1 

+  0.2 

+  0.5 

—  0.2 

—  1.5 

-  2.2 

—  1.5 

—  2.0 

Menu  . . . . .  . . 

+  1.7 

Z-oTj 

+  ..1, 

—  0.3 

j 

+  1.4 

1-1.0  1 

-...j 

—  0.5 

—  0.3 

-1.0, 

—  0.5 

—  0.5 

Lunar-diurnal  variation  in  'winter. 


(In  scale  divisions.) 


October  to  March. 

OA. 

Up.  cul. 

lA. 

2A. 

3A. 

4A. 

5A. 

6A. 

7A. 

8A. 

9A. 

lOA. 

11  A. 

1840-Ml . 

—  1.5 

+  1.6 

+  0.3 

+  2.5 

—  0.7 

—  1.0 

—  3.7 

—  1.0 

—  2.7 

+  1.3 

+  0.5 

+  3.0 

18ll-’42 . 

+  2.0 

+  2.2 

+  2.7 

+  0.2 

—  0.5 

+  1.0 

+  0.7 

+  0.7 

—  0.5 

+  0.8 

+  0.2 

+  0.5 

1842-’43 . 

+  0.3 

—  2.3 

—  2.3 

+  1.3 

—  3.3 

+  1.3 

—  1.0 

+  0.3 

—  1.3 

+  1.0 

—  0.7 

+  1.0 

1843-’44 . . 

+  0.2 

+  0.3 

+  1.2 

+  1.3 

+  0.5 

0.0 

+  0.7 

+  0.2 

+  0.5 

—  0.3 

e.o 

0.0 

1844-’45. . 

+  0.2 

+  1.2 

+  1.0 

—  0.2 

0.0 

+  0-2 

+  0.5 

+  02 

+  0.2 

+  0.2 

+  0.8 

+  0.7 

Mean . .  ....  ....  ... 

+  0.2 

+  0.6 

+  0.6 

+  1.0 

—  0.8 

+  0.3 

—  0.6 

—  0.2 

—  0.8 

+  0.6 

+  0.2 

+  1.0 

1  m. 

13A. 

14A. 

15A. 

16A 

17A. 

18A. 

19A. 

20A. 

21  A. 

22A. 

23A. 

Up.cul.  1 

1  ' 

1840-Ml . 

—  3.8 

+  4.0 

—  2.3 

+  2.0 

—  3.7 

+  2.2 

—  3.3 

—  2.2 

-  0.5 

0.0 

+  1.2 

+  4.7 

1841  »42 . 

+  1  7 

+  0.8 

—  0.7 

—  2.5 

—  3.2 

—  2.8 

—  0.7 

—  0.5 

—  0.5 

—  0.3 

—  0.8 

+  0.3 

1842-’43 . j 

—  2.0 

—  0.7 

+  1.0 

—  1.0 

+  1.7 

+  1.3 

—  0.3 

+  4.0 

+  0.7 

+  0.7 

+  3.0 

+  2.3 

l843-’44 . 

+  0.3 

+  0.3 

0.0 

+  0.3 

+  0.3 

—  1.0 

—  1.2 

—  1.3 

-  1.3 

—  0.5 

—  0.5  j 

—  0.8 

1844- ’45 . 

+  1.2 

+  0.3 

+  0.3 

0.0 

—  0.7 

—  0.3 

—  1.2 

—  1.5 

—  2.2 

—  0.3 

—  0.7  1 

—  1.2 

Mean . . . ' 

—  0.5 

+  0.9 

—  0  3 

—  0.2 

—  1.1 

—  O.l 

—  1.3 

-0.3| 

—  0.8 

—  0.1  1 

+  0.5 

”+TI 
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The  results  are  exhibited  iu  Diagram  A  of  Part  VI,  Sketch  No.  48.  The  number  of  observations  (about 
11,000  for  each  group)  is  evidentlj  too  small  to  eliminate  the  greater  irregularities. 

If  there  is  any  marked  difference  in  the  lunar-diurnal  variation  in  the  summer  and  winter  season,  the 
summer  range  is  slightly  greater  than  the  winter  range.  As  to  the  epoch,  there  is  no  doubt  that  in  winter 
the  lunar  maxima  and  minima  are  earlier  than  in  summer.  It  is  a  remarkable  fact  that  we  have  found  the  same 
features  in  the  lunar  effect  on  the  declination,  viz :  a  greater  amplitude  in  summer  and  an  earlier  occurrence 
of  the  maxima  and  minima  in  winter.  The  amount  of  the  shifting  of  the  two  curves  appears  to  be  nearly  the 
same.  From  the  ten-year  series  of  observations  at  Prague  (1840- *49)  Mr.  Karl  Kreil  found  a  larger  lunar 
effect  in  the  summer  months  than  in  the  winter  months. 

Recurring  to  the  final  values  of  the  lunar-diumal  variation  of  the  horizontal  force  as  given  in  Table  VIII, 
they  can  be  represented  by  the  usual  Besselian  form  of  periodic  functions. 

The  angle  0  counts  from  the  moon’s  upper  culmination  westward  at  the  rate  of  15^  to  an  hour;  a  -|-  sign 
indicated  greater,  a  —  sign  less  force  than  the  average  normal.  The  observed  values  are  represented  by  the 
following  expression : 

=  —0.01  -f  0.40  sin  {0+13^  29')  -f  0.60  sin  (2  0  +38^  43')  -f  0.155  sin  (3  0  -f  244^  31'.) 

The  three  co-efficients  arc  expressed  in  scale  divisions.  If  expressed  in  parts  of  the  horizontal  force,  the  equa¬ 
tion  may  be  written  as  follows  (M  signifies  millionth  parts  of  the  force :) 

MM  M  M 

Ild  =- 0.36 -f  14.60  «*»(^  -f  130.5) +  21.90  sin  (2  <?+ 380.7)  +5.64  sin  (3  ^+2440.5.) 

If  expressed  in  absolute  measure,  and  if  «  =  number  of  hours  after  the  upper  culmination,  it  may  be  written 
MM  M  M 

lZ(j  =-1.5  +  61.0  sin  (15«+130.5)  +91.5  sin  (30?t  +390)  +23.6  sin  (45«  +2440.5.) 

The  curve  is  double-crested  and  is  exhibited,  together  with  the  observed  values,  in  Diagram  B,  of  Part 
VI,  Sketch  No.  50.  It  presents  two  maxima  and  two  minima,  which  are  found  from  the  equation 

0  =  +  0.40  cog  (0  +  13°)  +  1.20  cog  {2  0  +  39°)  +  0.45  cos  (3  5  +  245°.) 
do 

The  lunar  effect  on  the  declination  we  have  found  likewise  to  present  two  maxima  and  two  minima. — (See 
Part  III  of  the  discussion,  Coast  Survey  Report  for  1860.) 

We  find:  Principal  maximum  2^^  52“  after  Upper  Culmination;  +0.87  scale  divisions. 

Secondary  “  1  7  Lower  “  +0.51  “  “ 

Principal  minimum  6  41  **  “  “  —0.87  “ 

Secondary  “  8  19  “  Upper  **  — 0.42  **  “ 

The  epoch  of  the  horizontal-force  tide  for  the  high  values  is  nearly  two  hours  after  the  culminations,  and  for 
the  low  values  it  is  7J  hours  after  the  same  phases. 

For  Makerstown,  in  Scotland,  at  General  Sir  Thomas  M.  Brisbane’s  observatory,  in  1843-’46,  Mr.  J.  A. 
Broun  found  (Trans.  Royal  Society  of  Edinburgh,  vol.  XIX,  p.  11,  1849)  the  smaller  maximum  of  the  hori¬ 
zontal  force  two  hours  after  upper  culmination,  the  greater  maximum  one  and  one-fourth  hours  after  the  lower 
culmination,  the  smaller  minimum  eight  hours  after  the  upper  culmination,  and  the  greater  minimum  nine  hours 
after  the  lower  culmination. 

At  Prague  all  extremes  appear  from  two  to  three  hours  later.  Mr.  Karl  Kreil  (Denkschriften  of  the  Im¬ 
perial  Academy  of  Sciences,  at  Vienna,  vol.  V,  1853)  found  from  the  ten-year  series  at  Prague  (1840-’49) 
maxima  of  horizontal  force  between  four  and  five  hours  after  the  upper  and  lower  culminations,  the  latter 
being  the  greater  of  the  two ;  and  minima  between  ten  and  eleven  hours  after  the  same  epoch,  that  after  the 
upper  culmination  being  the  greater  of  the  two. 

From  the  Toronto  observations,  continued  for  five  years,  Major  General  Sabine  deduced  the  formula 
(see  vol.  Ill  of  the  Toronto  Magnetical  and  Meteorological  Observations,  London,  1857.) 

Ax=  -h  0.05  +  0.215  sin  {a  +  353^.6)  +  0.3324  sin  (2  a  +  130.5.) 

The  co-efficients  are  in  decimals  of  scale  divisions  (1  div.=0.000087)  parts  of  the  horizontal  force;)  the 
angle  a  counts  from  the  superior  culmination,  giving  a  curve  of  which  the  general  features  are  iu  exact  accord¬ 
ance  with  those  deduced  from  the  Philadelphia  observations,  viz ;  a  principal  maximum  after  upper  cul¬ 
mination,  foUowed  by  the  secondary  minimum;  the  secondary  maximum  after  the  lower  culmination,  followed 
by  a  principal  maximum.  The  times  and  amount  of  these  values  are  compared  in  the  following  Table  X  : 

27  c  S 
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Table  X. 


Comparison  of  the  lunar-diurnal  xmriation  of  the  horizontal  component  of  the  magnetic  force  as  reduced 
from  22,045  observations  between  1840  and  1845,  at  Philadelphia,  and  as  deduced  from  34,303  observa¬ 
tions  between  1844  and  1848,  (a five-year  series,)  at  Toronto,  Canada. 


Time  of  prinoipal  maximum. _ _ ......... _ ....... _ _ _ 

Philadelphia. 

Toronto. 

Vi.  9  after  up.  cul. 

8.3  “  “ 

1.1  “  low.  cul. 

6.7  “  “ 

3A  after  up.  cul. 

9  “ 

2  “  low.  cul. 

8  “  “ 

Time  of  ReennHary  minimum  _ _ _ _ _ _ 

'll  me  of  Becondary  maximum _ _ ...... _ ...... _ _ _ 

Time  of  principal  minimum  .............................................. 

Amount  of  principal  maximum..... .................. ....J............... 

In  parts  of  horizontal  force. 

-f 0. 000032 

—0.  000016 

+0.  000019 

—0.  000032 

-f 0.  000046 

—0.  000010 

-f 0.  000024 

—0.  000041 

Amount  of  secondary  minimum  _ _ ....... _ _ _ 

Amount  of  secondary  maximum _ ....... _ ........ _ .... _ ..... 

Amount  of  principal  minimum _ _ _  _ 

Amount  of  principal  maximum..................  ......................... 

In  absolute  measure. 

-fO.  000133 

—0.  000068 

+0. 000078 

—0  000133 

Amount  of  secondary  minimum ........................................... 

Amount  of  secondary  maximum..........  ............... ......  ............ 

Amount  of  principal  minimum  ...... _ _ _ ...... _ - _ 

Probable  error  of  any  single  representation  of  the  Philadelphia  values  =  it  0‘^.25  =  it  0.000009  parts 
of  the  horizontal  force  =  it  0.000038  in  absolute  measure. 


Investigation  of  the  horizontal  force  in  reference  to  the  lunar  phases. — The  following  process  of  reduction 
has  been  adopted :  After  marking  the  days  of  the  full  and  new  moon,  and  also  the  days  preceding  and  follow¬ 
ing,  the  daily  means  of  the  horizontal-force  readings  were  taken  (already  corrected  for  difference  of  temperature 
and  progressive  change.)  In  the  place  of  any  disturbed  observation,  the  monthly  normal,  belonging  to  the 
respective  hour,  was  substituted  before  taking  the  daily  mean.  All  accidental  omissions  in  the  record  of  the 
hourly  or  bi-hourly  series  were  supplied  by  the  hourly  normal  of  the  month.  The  means  thus  obtained  are 
independent  of  the  solar  diurnal  variation.  The  monthly  normal  was  next  compared  with  each  daily  mean 
and  the  differences  (normal,  minus  mean)  were  tabulated. 

A  positive  sign  signifies  a  greater,  a  negative  sign  a  less  force  than  the  normal  value.  As  the  results 
deduced  from  a  single  year  are  yet  too  much  affected  by  the  incidental  irregularities  of  the  observations,  the 
collective  results  from  the  five-year  series  (1840-'45)  are  herewith  presented. 

Table  XI. 


Influence  of  the  lunar  phases  on  the  horizontal  force. 


Scale  divisions. 

Parts  of  the  Uor.  force. 

In  absolute  measure. 

One  day  before  full  moon  .................. _ 

—1.0 

—0.  000036 

—0. 00015 

On  the  day  of  full  moon _ _ _ _ _ 

—1.5 

—0.000065 

~0.  00023 

One  day  after  full  moon  . . . . 

—0.2 

—0.  000007 

—0.  00003 

One  day  before  new  moon _ _ _ 

+0.0 

+0.  000000 

+0.  00000 

On  the  day  of  new  moon _ _ _ _ 

+2.4 

+0.000091 

+0.  00038 

One  day  after  new  moon . . . . . ..... - 

+0.9 

+0.  000033 

+0.  00014 

Difference  for  new  full  moon...... . . . . . 

3.9 

0. 000146 

0.  00061 
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The  average  number  of  observations  from  which  any  one  of  the  above  six  means  were  deduced  is  over 
800,  and  the  probable  error,  in  scale  divisions,  of  any  one  of  the  results  is  J-O.?  (nearly.) 

From  the  Makerstown  observations,  Broun  found  for  the  years  1843-^46  a  minimum  at  the  time  of  the 
full  moon,  and  a  maximum  at  the  time  of  the  new  moon.  Kreil,  from  the  Prague  observations,  between 
1843-’46,  found  the  same  result,  all  in  accordance  with  the  Philadelphia  results,  as  given  above.  It  must  be 
remarked,  however,  that  after  the  year  1848  Kreil  found  that  the  signs  were  reversed,  and  consequently  it 
appears  that  the  lunar  influence  on  the  horizontal  force  is  subject  to  a  cycle  of  short  period.  This  last  remark 
does  not  apply  to  the  effect  of  the  moon’s  declination  and  variations  in  distance. 

Influence  of  the  moon' 9  changes  of  declinaiion  on  the  horizontal  force, — The  method  of  investigation  is 
precisely  the  same  as  that  adopted  for  the  phases.  We  find: 

Table  XII. 


One  day  before  the  greatest  north  declination 
On  the  day  of  the  greatest  north  declination. 
One  day  after  the  greatest  north  declination  . 
Two  days  after  the  greatest  north  declination. 


«.  d, 
+0.8 
+0.6 
+2.2 
+0.9 


Mean  +1. 


1. 


On  the  day  of  the  moon’s  crossing  the  equator. 


—1.2 


Probable  error  of  any  one  result  ±  0.  9. 


One  day  before  the  greatest  south  declination 
On  the  day  of  the  greatest  south  declination. , 
One  day  after  the  greatest  south  declination. 
Two  days  after  the  gnreatest  south  declination 


—3.4 
—0.  9 
+0.9 
+1.0 


Mean  —0.  6. 


It  seems  probable  that  the  greatest  effect  takes  place  rather  a  day  after  than  on  the  day  of  the  moon’s 
greatest  declination.  Taking  means,  as  indicated  in  the  above  table,  we  find  about  the  time  of  the  maximum 
north  declination  an  increase  of  horizontal  force  of  1.1  scale  divisions  (or  0.000040  parts  of  the  horizontal  force.) 
At  the  time  of  the  moon’s  crossing  the  equator  the  force  is  decreased  1.2  scale  divisions  (or  0.000044  parts 
of  the  horizontal  force.)  The  horizontal  force  also  appears  decreased  about  the  time  of  the  moon’s  greatest 
south  decimation.  The  amount  is  about  half  that  of  the  other  two  cases,  and  is  somewhat  doubtful,  from  an 
apparently  excessive  value  on  the  preceding  day. 

According  to  Broun,  there  is  at  Makerstown  a  maximum  horizontal  force  at  the  time  of  the  moon’s  greatest 
north  and  south  declination,  with  a  minimum  force  at  the  time  of  her  crossing  the  equator.  In  two  cases 
therefore,  viz ;  for  north  declination  and  no  declination,  the  Makerstown  and  Philadelphia  results  agree,  while 
in  the  third  case  they  disagree  or  remain  doubtful.  Kreil’s  results,  from  the  Prague  observations,  do  not  ap¬ 
pear  to  me  sufliciently  decisive  and  regular  to  admit  of  comparison. 

Influence  of  the  moon's  variation  in  distance  on  the  horizontal  force. — By  a  process  of  reduction  that  fol 
lowed  in  the  preceding  investigation  we  find : 

Table  XIII. 


One  day  before  perigee. 
On  the  day  of  perigee  . 
One  day  after  perigee... 


t  d. 


t.d. 


—1.6 

—1.9 

—2.0 


j-Mean  — 1. 8 


One  day  before  apogee 
On  the  day  of  apogee.. 
One  day  after  apogee 


+2.3  1 

+2.3  [ 

+2.7  J 


Mean  — 2.  4. 


The  probable  error  of  any  one  result  is  about  the  same  as  in  the  preceding  results  (Tables  XI  and  XII  .) 
The  results  for  variation  in  the  moon’s  distance  are  more  consistent  and  satisfactory  than  those  depending  on 
the  phases  and  declination  changes.  The  lunar  effect  is  to  diminish  the  horizontal  force  by  its  0.000066  part 
in  perigee,  and  to  increase  it  by  its  0.000088  part  when  she  is  in  apogee. 
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The  Prague  results  are  the  same,  viz :  a  greater  horizontal  force  at  and  after  the  moon’s  apogee  than 
at  and  after  her  perigee.  A  three-years’  series  of  observations  at  Milan,  however,  do  not  agree  therewith. 

In  no  branch  of  magnetic  research  would  additional  results  from  independent  observations,  particularly 
at  stations  w'idely  apart,  be  more  acceptable  and  valuable  than  in  the  study  of  the  lunar  effect  in  its  various 
manifestations. 


APPENDIX  No.  18. 

Results  from  ohscrvations  made  hy  Assistant  Charles  A,  Schott,  in  Judy  and  August  1862,  for  magnetic 
declination,  dip,  and  horizontal  intensity,  in  Pennsylvania,  including  also  one  station  in  the  District  of 
Columbia,  and  one  in  New  York. 


No. 

Locality  and  station. 

Date. 

Longitude  west 
of  Greenwich. 

Declinat’nwest. 

a. 

s 

Horizontal  in¬ 
tensity. 

Total  intensi¬ 
ties. 

oi 

Bath,  N.  Y.,  opposite  post  office . 

1862. 

August  11 

0  / 

42  20.8 

0  / 

77  21.0 

0  / 

4  47.  9 

0  / 

74  26.  2 

3.  639 

13.  563 

02 

Eric,  Pa.,  Mr.  Reed’s,  on  7th  street... 

August  6-7 

42  07.  6 

80  06.0 

1  33.0 

73  52.  2 

8.728 

13.419 

3 

Williamsport,  Pa.,  near  academy..... 

August  13 

41  14.0 

77  02.0 

4  25.7 

72  61.0 

3.924 

13.  308 

4 

Harrisburg,  Pa.,  State  capitol . 

July  28-29 

40  16.0 

76  63.0 

3  44.5 

72  31.6 

4.012 

13.  362 

05 

Near  Brownsville,  Pa.,  Johnson’s,  now 
Hatfield’s  ............  . . 

July  31 

39  59.6 

79  47.8 

1  13.6 

71  66.9 

4.  138 

13.  354 

6 

Philadelphia,  Girard  College . 

Aug.  16-16 

39  58.4 

76  10.0 

5  00.0 

72  06.  8 

4.088 

13.  298 

7 

Washington,  D.  G.,  Coast  Survey  Office 

Aug.  18-19 

38  53.  1 

77  00.2 

2  39.4 

71  19.0 

4.266 

13.  283 

NoTE.~The  units  of  intensity  are  the  foot,  the  grain,  and  the  second,  of  mean  time.  At  Washington  observations  were 
also  made  July  21,  22,  and  September  4. 

^Occupied  at  the  expense  of  the  Smithsonian  Institution. 


APPENDIX  No.  19. 

ABSTRACT  OP  RESULTS  OF  A  MAGNETIC  SURVEY  OF  PENNSYLVANIA  AND  PARTS  OF  ADJACENT  STATES 
IN  1840  AND  1841,  WITH  SOME  ADDmONAL  RESULTS  OF  1843  AND  1862.— BY  A.  D.  BACHE,  SUPERIN¬ 
TENDENT  united  states  coast  SURVEY.  (Sketch  47.) 

In  the  years  1840  and  1841  I  made  a  detailed  magnetic  survey  of  Pennsylvania  and  adjacent  parts  of 
New  York,  Ohio,  and  Maryland,  determining,  at  a  number  of  stations,  suitably  selected  with  regard  to  the 
course  of  the  isomagnetic  lines,  the  magnetic  declination,  dip,  and  intensity.  To  these  I  added  some  obser¬ 
vations  for  dip  and  intensity  in  1843,  while  on  a  tour  through  western  New  York  and  Canada. 

The  total  number  of  declination  stations  is  16,  and  of  dip  and  intensity  stations  48. 

After  assuming  the  duties  of  Superintendent  of  the  United  States  Coast  Survey  in  1843, 1  could  not  find 
the  necessary  leisure  to  work  up  these  observations,  although  Mr.  J.  S.  Ruth  and  Mr.  G.  Davidson  had  com¬ 
menced  preparing,  under  my  direction,  a  partial  abstract,  confined  to  dip  and  intensity  observations,  and  to 
relative  results.  In  the  spring  of  1862  I  availed  myself  of  the  services  of  Charles  A.  Schott,!  Assistant  in 
the  United  States  Coast  Survey,  who  reduced,  under  my  direction,  the  obsei-vations,  discussed  the  distribu¬ 
tion  of  the  three  magnetic  elements,  presenting  the  latter  results,  also,  graphically,  and  prepared  this  report 
for  the  press. 

f  This  work  was  done  by  Mr.  Schott  out  of  office  hours,  and  at  my  own  expense. 
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In  the  summer  of  1 862  Mr.  Schott  visited  six  of  the  stations  previously  occupied  by  me,  and  redeter¬ 
mined  the  magnetic  elements.  Three  of  these  stations,  falling  within  the  scope  of  the  operations  of  the 
United  States  Coast  Survey,  were  at  the  expense  of  the  Coast  Survey.  The  observations  at  the  three 
western  stations  were  secured  by  the  liberality  of  the  Secretary  of  the  Smithsonian  Institution,  who  at  the 
same  time  offered  to  publish  the  observations  and  results  in  the  Smithsonian  Contributions  to  Knowledge. 

The  observations  of  1862  greatly  enhance  the  value  of  my  older  operations,  and  furnish  the  means  of 
presenting  results  for  two  epochs  about  twenty  years  apart,  thus  not  only  giving  the  most  modem  values, 
but  also  determining,  by  the  known  secular  change  of  the  three  elements,  any  intermediate  results. 

The  fruit  of  these  labors,  undertaken  for  this  continent  at  a  comparatively  early  period,  and  comprising 
the  three  elements,  and  the  whole  conducted  systematically,  with  instruments  well  constructed  for  the  time, 
will  no  doubt  afford  adequate  means  of  watching  hereafter  the  secular  changes  of  terrestrial  magnetism 
within  the  geographical  extent  of  this  survey. 

TTie  declinations  were  determined  with  a  new  Gambey  declinometer  belonging  to  the  Girard  College. 
The  astronomical  observations  were  made  with  a  sextant  and  vertical  circle  and  chronometer,  (Grant,  No. 
3,861.)  The  dip  was  determined  with  a  portable  circle,  by  Robinson,  and  a  magnetic  bar  and  cylinder, 
according  to  the  method  described  by  me  in  the  American  Phil.  Trans.,  vol.  V,  1837,  in  which  the  vibrations 
are  made  in  a  rarified  medium. 

The  full  paper,  with  records,  will  shortly  be  printed  in  the  Smithsonian  Contributions  to  Knowledge. 

Results  of  the  magnelic  declinations  observed  by  A.  J).  Bache  in  Pennsylvania  and  adjacent  States  in  1840 

and  1841. 

These  observations  were  made  with  a  Gambey  declinometer  belonging  to  Girard  College.  One  division 
(small)  of  the  scale  was  found  equal  to  14."54,  as  determined  in  1844,  at  Sandy  Hook,  by  Lieut.  G.  M. 
Bache,  (see  Coast  Survey  Records:)  1  large  division  =  60  small  divisions. 

The  observations  were  made  with  telescope  direct^  with  slit  to  the  right  hand,  or  E,,  and  with  telescope 
invertedt  with  slit  to  the  left,  or  W. ;  also  with  needle  direct t  or  hairs  up^  and  with  needle  inverted,  or  hairs 
dovm.  With  needle  north,  W.  readings  are  +,  E.  readings  — ;  with  needle  south,  W.  readings  are  — E. 
readings  -f . 

Throughout  the  record  the  apparent  direction  (E.  or  W.)  is  given;  the  same  is  to  be  understood  in  this 
reduction.  Apparent  E.  is  real  W.,  and  when  the  angle  is  W.  of  true  north,  apparent  E.  is  -f-  for  the  north 
of  the  needle;  but  as  the  azimuth  circle  reads  from  north  to  east,  this  sign  is  to  be  reversed,  if  we  apply  the 
correction  directly  to  the  circle  reading. 


Table  of  results  for  magnetic  declination,  1840. 


1.  Harrisburg . July  25 

2.  Huntingdon . . July  30 

3.  Homewood,  near  Pittsburg . -A.ug.  10 

4.  Johnson’s  Tavern,  near  Brownsville . Aug.  17. 

5.  Irwin’s  Mill,  near  Mercersburg . Aug.  24 

6.  Baltimore . Aug.  27 


3  12.5 

1  52.3 
0  08.0 
0  25.2 
0  54.4 

2  16.5 


Table  of  results  for  magnetic  declination,  1841. 


1.  Philadelphia . July  20  and  Nov.  1 . 3 

2.  Easton . July  23 .  3 

3.  Williamsport . July  28 .  3 

4.  Curwinsville . Aug.  1 .  1 

5.  Mercer . Aug.  4 .  0 

6.  Erie . Aug.  9 .  0 

7.  Dunkirk . Aug.  12 .  0 

8.  Ellicottville  . Aug.  14..  . . . 2 


9.  Bath. 


10.  Silver  Lake . Aug.  23. 


.Aug.  19 .  3 


53.7 
38.0 
31.2 

45.1 

51.2 
30.0 
52.5 

35.7 
31.4 

30.2 


W. 

W. 

W. 

w. 

w. 

w. 


w. 

w. 

w. 

w. 

E. 

W. 

W. 

W. 

w. 

w. 
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Comparison  of  declination  for  secuJar  change;  results  of  1840,  1841,  and  of  1862. 


Philadelphia,  (Girard  College) . 

_ July  and  Nov.,  1841. . 

o  / 

3  53.7  W. 

1862. 
(Schott ) 
o  / 

5  00.0  W. 

Annual 

increase. 

/ 

3.2 

Harrisburg . 

_ July,  1840 . 

3  12.5  W. 

3  44.5  W. 

1.5 

Williamsport . 

_ July.  1841 . 

3  31.2  W. 

4  25.7  W. 

2.6 

Johnson’s  Tavern,  near  Brownsville. . . . 

_ Aug.  1840  . . 

0  25.2  W. 

1  13.6  W. 

2.2 

Erie . 

_ Aug.  1841 . 

0  30.0  W. 

1  33.0  W, 

3.0 

Bath . . . 

- Aug.  1841 . 

3  31.4  W. 

4  47.9  W. 

3.6 

Mean . . 

.  2.7 

Harrisburg  was  occupied  in  Julj,  1862,  and  all  the  other  stations  of  1862  in  August. 


Chronometric  results  for  longitude. 

In  the  tour  of  1840  the  error  and  rate  of  chronometer  determined  at  Philadelphia  was  depended  upon  for 
time.  The  longitudes  of  the  stations  were  taken  from  the  best  authorities. 

In  the  tour  of  1841  observations  for  time  were  made  at  stations,  and  the  error  of  the  chronometer  was 
determined  at  Philadelphia  before  setting  out,  and  after  return. 


Table  of  geographical  positions. 


Taken  from  special  observations,  H.  F.  Walling’s  large  map  of  Pennsylvania,  J.  H.  French’s  large  map 
of  New  York,  the  United  States  Coast  Survey,  and  from  railroad  and  canal  map  of  Pennsylvania,  Tanner, 
1834,  and  other  sources. 

Tour  of  1840,  through  southern  Pennsylvania,  and  part  of  Ohio,  Virginia,  and  Maryland  ; 


Philadelphia,  Girard  College,  Pa . 

Reading,  Pa . 

Harrisburg,  Pa.  - . 

Duncan’s  Island,  Pa. . 

Lewistown,  Pa . 

Huntingdon,  Pa . 

Armagh,  Pa . 

Economy,  Pa. . . . 

Homewood,  near  Pittsburg,  Pa . 

Steubenville,  Ohio . 

Wheeling,  Va . 

Johnson’s  Tavern,  near  Brownsville,  Va . 

Frostburgh,  Va . 

Irwin’s  Mill,  near  Mercersburg,  Va . 

Baltimore,  Md . 

Frenchtown,  Md . 

Tour  of  1841,  through  northern  Pennsylvania,  and  part  of  Ohio  and 
New  York : 

Doylestown,  Pa . 

Easton,  Pa . 

Wilkesbarre,  Pa . 

Williamsport,  Pa . 

Bellefonte,  Pa . 

Curwinsville,  Pa . 

Berlin’s  Tavern,  Pa . 


Latitude.  Longitude, 


o 

/ 

o 

/ 

39 

58.4 

75 

10.0 

40 

19. 

75 

55. 

40 

16. 

76  > 

53. 

40 

25. 

77 

01. 

40 

35. 

77 

36. 

40 

30.5 

78 

02. 

40 

29. 

79 

04. 

40 

37. 

80 

16. 

40 

28. 

79 

59.5 

40 

25. 

80 

39. 

40 

08. 

80 

42. 

39 

59.5 

79 

47.8 

39 

41. 

78 

56. 

39 

47. 

77 

56. 

39 

17.8 

76 

36.6 

39 

35.0 

75 

51. 

40 

18. 

75 

10. 

40 

42. 

75 

15. 

41 

14. 

75 

58. 

•41 

14.0 

t77 

02. 

40 

55. 

77 

49. 

•40 

57.7 

t78 

36. 

41 

16. 

79 

36. 
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Mercer,  Pa . 

Warren,  Ohio . . . 

Ashtabula  Landing,  Ohio . 

Erie,  Pa . 

Dunkirk,  N.  Y . 

Ellicottville,  N.  Y . 

Belvidere,  N.  Y . 

Bath,  N.  Y . 

Owego,  N.  Y . 

Silver  Lake,  N.  Y . 

Milford,  Pa . . 

Bubhkill,  Pa . 

Tour  of  1843,  through  New  York,  part  of  Canada,  and  New  Jersey  ; 

Princeton,  N.  J . 

Schenectady,  Union  College,  N.  Y . 

Utica,  N  Y . 

Syracuse,  N.  Y . 

Geneva,  N.  Y . 

West  Point,  N.  Y . . 

Rochester,  N.  Y . . . 

Niagara  Falls,  N.  Y . 

Toronto,  Canada  West . 

Oswego,  N.  Y . 

Ogdensburgh,  N.  Y . 

Quebec,  Canada  East . 

Montreal,  Canada  East . 

Troy,  N.  Y . 


Latitude.  Longitude, 
o  /  o  / 


41 

13.8 

80 

16. 

41 

17. 

80 

50. 

41 

54. 

80 

47, 

•42 

07.5 

t80 

06. 

•42 

29.3 

t79 

23. 

•42 

18.1 

t78 

44. 

42 

13. 

78 

06. 

•42 

20^ 

77 

21. 

42 

08. 

76 

17. 

•41 

56.6 

t76 

02. 

41 

19. 

t74 

51.5 

41 

07. 

75 

02. 

40 

20.7 

74 

39.6 

42 

48. 

73 

57. 

43 

05. 

75 

14. 

43 

03. 

••76 

09.3 

42 

53. 

77 

C2. 

41 

23.4 

73 

57. 

43 

07. 

77 

39. 

43 

04. 

79 

05. 

43 

39.5 

79 

21.5 

43 

26. 

76 

35. 

44 

42. 

75 

31. 

46 

48. 

71 

14. 

45 

30. 

73 

35. 

42 

43.7 

73 

40.7 

Distribution  of  the  magnetic  declination  for  the  epoch  1842.0. 
From  the  comparison  of  the  observations  for  secular  change  we  have : 


Harrisburg,  annual  increase .  1.5 

Johnson's  Tavern,  annual  increase .  2.2 

Philadelphia,  annual  increase .  3.2 

Williamsport,  annual  increase .  2.6 

Erie,  annual  increase .  3.0 

Bath,  annual  increase .  3.6 

Mean . 2.7 


Toronto,  between  1845  and  1855 .  2.3 

(See  Vol.  Ill  of  the  Observations.) 

Latitudes  determined  astronomically  are  marked  with  an  asterisk  (O)  ;  longitudes  determined  astronomically,  combined 
with  other  determinations,  are  maked  with  a  cross  (f).  From  telegraphic  determination. — (See  Report  of  the  Regents  of 
the  University  of  the  State  of  New  York,  1862.) 
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General  table  of  results  referred  to  the  common  epoch  1842.0. 


No. 


1 

2 

3 

4 

5 

6 

7 

8 
9 

to 

11 

12 

13 

14 

15 

16 


Harrisburg . 

Huntingdon . 

Near  Pittsburg. . . 
Near  Brownsville 
Near  Mercersburg 
Baltimore . 

Philadelphia . 

Easton . 

Williamsport . .  -  - 
Curwinsville  .... 

Mercer . 

Erie . 

Dunkirk . 

Ellicottvillo . 

Bath . 

Silver  Lake . 


Station. 


Date. 

Oba’d  deck  W. 

1  Red.  to  epoch. 

Decl’n  1842. 0. 

o 

n 

/ 

o 

/ 

1840,  July 

25 

3 

12.5 

+  4.0 

3 

16.5 

1840,  July 

30 

1 

52.3 

4.0 

1 

56.3 

1840,  Aug. 

10 

0 

08.0 

4.0 

0 

12.0 

1840,  Aug. 

17 

0 

25.2 

4.0 

0 

29.2 

1840,  Aug. 

24 

0 

54.4 

4.0 

0 

58.4 

1840,  Aug. 

27 

2 

16.5 

4.0 

2 

20.5 

1841,  July 

20  > 

3 

53.7 

+  0.7 

3 

54.4 

1841,  Nov. 

1  ) 

1841,  July 

23 

3 

38.0 

+  1.3 

3 

39.3 

1841,  July 

28 

3 

31.2 

1.3 

3 

32.5 

1841,  Aug. 

1 

1 

45.1 

1.3 

1 

46.4 

1841,  Aug. 

4 

—  0 

51.2 

1.3 

—  0 

49.9 

1841,  Aug. 

9 

1  0 

30.0 

1.3 

0 

31.3 

1841,  Aug. 

12 

0 

52.5 

1.3 

0 

53.8 

1841,  Aug. 

14 

2 

35.7 

1.3 

2 

37.0 

1841,  Aug. 

19 

3 

31.4 

1.3 

3 

32.7 

1841,  Aug. 

23 

4 

30.2 

1.3 

4 

31.5 

No. 

Station. 

Latitude. 

Longitude. 

Deck  W.,  1842. 0. 

*  o 

'  o 

o 

1 

Harrisburg . 

40.27 

76.88 

3.27 

2 

Huntingdon . . . 

40. 51 

78. 03 

1.94 

3 

Near  Pittsburg . 

40.47 

79.99 

0.20 

4 

Near  Brownsville . 

39.99 

79. 80 

0.49 

5 

Near  Mercersburg . 

39. 78 

77. 93 

0.97 

6 

Baltimore . 

39. 30 

76. 61 

2.34 

7 

Philadelphia . 

39.97 

75. 17 

3. 89 

8 

Easton . 

40. 70 

75.25 

3.65 

9 

Williamsport . 

41.23 

77. 03 

3.54 

10 

Cunvins^ille . 

40. 96 

78. 60 

1.77 

11 

Mercer . 

41.23 

80.27 

—  0.83 

12 

42. 13 

80. 10 

0.52 

13 

Dunkirk . 

42.49 

79. 38 

*0.90 

14 

Ellicottville . 

42.30 

78. 73 

2. 62 

15 

42.35 

77.35 

I  3.55 

16 

Silver  Lake . 

41.94 

76. 03 

4.52 

Means . 

40.98 

77.95 

2.08 

The  small  extent  of  the  survey,  as  well  as  the  comparatively  small  number  of  observations,  will  not  per¬ 
mit  the  introduction  of  curvature  in  the  isoganic  lines ;  they  are  therefore  treated  as  straight  lines.  This 
assumption  also  serves  for  the  recognition  of  any  local  disturbances,  as  indicated  by  the  differences  of  observed 
and  computed  values. 

liCt  D  =  2°. 08  X  d\k  y  d  M  cos.  li, 

where  L  =  Lat.  —  40°. 98 
M  =  Long.  —  77.95. 
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The  16  conditional  equations  have  been  formed,  and  the  values  of  x  y  D  found  from  the  normal  equations 
are  os  follows : 

a;=-h  0.5102  • 
y  =  -  1.206 

D  =  +  20.08  4-  0.5102  J  L  —  1.206  d  M  cos.  L. 

A  comparison  of  the  observed  and  computed  declinations  shows  the  necessity  of  introducing  a  term  in¬ 
volving  ^  L  ^  M  cos.  L.  This  has  been  done,  and  the  solution  of  the  normal  equations  gives  us  the  following 
expression : 

D  =  -h  20.14  -h  0.513  dlj—  1.231  d  M  cos.  L  -  0.203  L  J  M  cos.  L. 

ComparUon  of  observed  and  computed  values. 

Station.  Observed  decli-  Computed  decli-  Observ'ed— corn- 


nation.  nation.  puted. 

o  o  / 

Harrisburg .  3.27  +  2.67  +  36 

Huntingdon .  1.94  1.82  +7 

Near  Pittsburg .  0.20  0.13  +4 

Near  Brownsville .  0. 49  0. 16  +  20 

Near  Mercersburg .  0. 97  1.54  —  34 

Baltimore .  2.34  2.21  +  8 

Philadelphia .  3.89  3.81  +5 

Easton .  3.65  4.41  —  46 

Williamsport . 3.54  3.16  +  23 

Curwinsville .  1.77  1.51-  +16 

Mercer .  —  0. 83  0. 04  —  52 

Erie .  0.52  0.44  +5 

Dunkirk .  0.90  1.29  —  23 

Ellicottville .  2.62  1.96  +  40 

Bath .  3.55  3.50  +3 

Siver  Lake .  4. 52  4. 66  —  8 


The  probable  error  of  any  single  representation  is  +  19'. 4. 

The  curves  of  0®,  2°,  4°,  pass  through  the  following  positions ; 

0°  Lat.  41°  00'  Lat.  42°  30'  Lat.  39°  30' 

Long.  80  15  Long.  80  33  Long.  79  54 

2  Lat.  41  00  Lat.  42  30  Lat.  39  30 

Long.  78  07  Long.  78  46  Long.  77  05 

4  Lat.  41  00  Lat.  42  30  Lat.  39  30 

Long.  75  56  Long.  76  59  Long.  74  17 

These  curves  have  been  finally  adopted. 


28  c  s 
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Distrihulion  of  the  magnetic  dip  and  construction  of  the  isoclinal  lines  for  1842. 

For  the  convenient  application  of  the  usual  analytical  expression  for  the  representation  of  the  observed  dips  and  for  their  inter¬ 
polation  the  stations  have  been  divided  into  six  groups,  as  follows : 


GROUP  1. 


No. 

Station. 

Latitude. 

Longitude. 

Date. 

Observed  dip. 

1 

Philadelphia*' . 

o  / 

39  58.4 

o  / 

75  30.0 

Feb.,  1842 

o  > 

71  57.1 

2 

Doylestown . 

40  J8 

75  10 

July,  1841 

72  23.1 

3 

Easton . 

40  42 

75  35 

July,  1841 

72  39.0 

4 

Reading . 

40  19 

75  55 

July,  3840 

72  32.2 

5 

Frenchtown . 

39  35 

75  51 

Aug.,  1840 

71  40.2 

6 

Baltimore . 

39  17.8 

76  36.6 

Aug.,  1840 

71  33.9 

7 

Washingtont .  . 

38  53.1 

77  00.2 

Sept.,  1841 

71  15.9 

8 

Harrisburg . 

40  36 

76  53 

July,  1840 

72  20.5 

9 

Duncan’s  Island . 

40  25 

77  01 

July,  1840  1 

72  35. 0 

10 

Near  Mercersburg . 

39  47 

77  56 

Aug.,  1840 

71  47. 3 

Mean . 

39  57.1 

76  16. 8 

1841.0 

72  04.4 

•The  dip  is  the  mean  from  groups  of  December,  1840,  Octnber,  1841,  and  August,  1843. 

fThis  station  Ims  been  added  to  the  .diecuseion  as  we  have  observations  in  1840  and  1841.  (See  Appendix  No.  23,  Coast  Survey  Report  of  1858.) 
Mean  dip  from  several  observers  in  1811.0,  71**  Id'. 3,  and  in  1842.5,  71*  IS'.S.  Mean,  71*  1 .59'  in  1841.8. 


GROUP  II. 


No. 

§ 

Station. 

Latitude. 

Longitude. 

Date. 

Observed  dip. 

.1 

Armagh . 

o  / 

40  29 

o  / 

79  04 

Aug.,  1840 

o  / 

72  18.7 

2 

Frostburg . 

39  41 

78  56 

Aug.,  1840 

71  31.3 

•  3 

Near  Brownsville . 

39  59.5 

79  47. 8 

Aug.,  1840 

71  53.5 

4 

Near  Pittsburg . l 

40  28 

79  59.5 

Aug.,  1840 

72  32.1 

‘  5 

Economy . 

40  37 

80  16 

Aug.,  1840 

-  72  35. 0 

6 

Wheeling . 

40  08 

80  42 

Aug.,  1840 

72  08.9 

7 

Steubenville . . 

40  25 

80  39 

Aug.,  1840 

72  32.8 

Mean . 

40  15. 4 

79  54.9 

1840.6 

72  13.2 

GROUP  III. 


No. 

Station. 

Latitude. 

Longitude. 

Date. 

Observed  dip. 

1 

Warren . 

o  / 

41  17 

o  / 

80  50 

Aug.,  1843 

o  • 

72  59.9 

.2 

Mercer . 

41  13. 8 

80  16 

Aug.,  1841 

72  57.2 

3 

Ashtabula  Landing . 

41  54 

80  47 

Aug.,  1841 

72  23. 5 

4 

Erie . 

42  07.5 

80  06 

Aug.,  1841 

73  46.6 

5 

Dunkirk . . . 

1 

42  29.3 

79  23 

Aug.,  1841 

74  17.2 

6 

Ellicottville .  1 

42  18.1 

78  44 

Aug.,  1841 

74  17.8 

7 

Berlin’s  Tavern . ^ 

41  16 

79  36 

Aug.,  1841 

72  52. 8 

Mean . 

41  48.0 

79  57.4 

1841.6 

73  30.7 
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GROUP  IV. 


No. 

Station. 

Latitude. 

Longitude. 

Date. 

Observed  dip. 

1 

Curwinsville.  -  - . . - . . 

o  / 

40  57.7 

o  / 

78  36 

Aug.,  1841 

o  f 

72  49.7 

2 

Belvidere . 

42  13 

78  06 

Aug.,  1841 

74  09.5 

3 

Bath . 

42  20.8 

77  21 

Aug.,  1841 

74  27.5 

4 

Owego . 

42  08 

76  17 

Aug.,  1841 

74  13.9 

5 

Silver  Lake . 

41  56.6 

76  02 

Aug.,  1841 

73  41.5 

6 

Wilkesbarre . 

41  14 

75  58 

July,  1841 

73  10.0 

7 

Williamsport . 

41  14.0 

77  02 

July,  1841 

72  54.4 

8 

Bellefonte . 

40  55 

77  49 

July,  1841 

72  42.3 

9 

Lewistown . 

40  35 

77  36 

July,  1840 

72  30.0 

10 

Huntingdon . 

40  30.5 

78  02 

July,  1840 

72  17.8 

i 

Mean . 

41  24.5 

77  16.9 

1841.4 

73  17.7 

GROUP  V. 


No. 

1  Station. 

1 

Latitude. 

Longitude. 

Date. 

Observed  dip. 

. 

o  / 

o  / 

■o  / 

1 

Niagara  Fulls - ! . 

43  04 

79  05 

Aug.,  1843 

74  51-0 

2 

Toronto  Observatory . 

43  39.5 

79  21.5 

Aug.,  1843 

75  11.4 

3 

Rochester . 

43  07 

77  39 

Aug.,  1843 

74  43.5 

4 

Geneva . 

42  53 

77  02 

July,  1843 

74  33.2 

Syracuse . 

43  03 

76  09.3 

July,  1843 

74  51.2 

6 

Oswego . 

43  26 

76  35 

Aug.,  1843 

75  07.1 

Mean . 

43  12.1 

77  38.6 

1843.6 

74  52.9 

GROUP  VI. 


No. 

Station. 

Latitude. 

Longitude. 

Date. 

‘Observed  dip. 

o  / 

o  / 

o  ' 

1 

Utica . 

43  05 

75  14 

July,  1843 

74  50.3 

2 

Schenectady . . 

42  48 

73  57 

July,  1843 

74  54.8 

3 

Troy . 

42  43.7 

73  40.7 

Aug.,  1843 

74  47.9 

4 

West  Point . 

41  23.4 

73  57.0 

July,  1843 

73  12.2 

5 

New  York* . 

40  46. 1 

73  56.3 

Dec.,  1841 

72  39.6 

6 

Milford . 

41  19 

74  51.5 

Aug.,  1841 

73  47.6 

7 

Bnshkill . 

41  07 

75  0.2 

Aug.,  1841 

73  31.4 

8 

Princeton . 

40  20.7 

74  39.6 

July,  1843 

72  38.3 

Mean . 

41  41.6 

74  24.8 

1842.9 

73  47.8 

*  See  Appendix  No.  33,  Coast  Survey  Report  of  1836.  This  station  was  added  owing  to  the  numerous  observations  Uken  in  this  locality.  (At  the 
LunaUc  Asylum,  dip,  1641.3,  73*  41^0;  in  1843.5, 73^  3d'.3.) 
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RECAPITULATION. 


Group  I,  No.  10 . 

o  / 

39  57.1 

O  ! 

76  16.8 

1841.0 

O  ! 

72  04.4 

Group  II,  No.  7 . 

40  15.4 

79  54.9 

1840.6 

72  13.2 

Group  III,  No.  7 . 

41  48.0 

79  57.4 

1841.6 

73  30.7 

Group  IV,  No.  10 . 

41  24.5 

77  16.9 

1841.4 

73  17.7 

Group  V,  No.  6 . 

43  12.1 

77  38.6 

1843.6 

74  52.9 

Group  VI,  No.  8 . . 

41  41.6 

74  24.8 

1842.9 

73  47.8 

Means . 

41  23.1 

77  34.9 

1841.85 

73  17.8 

By  comparing  the  differences  in  latitude  and  the  corresponding  differences  in  dip  for  each  place  with  the 
mean  values  of  the  group  their  general  accordance  was  ascertained.  None  of  the  differences  were  large  enough 
to  require  an  exclusion  from  the  series.  It  need  hardly  be  remarked  that  a  slight  consideration  shows  that  the 
dip  depends  almost  exclusively  upon  the  latitude;  the  longitude  factors  will  therefore  necessarily  he  very 
small. 

Method  of  discussion, — The  interpolation  formula,  proposed  by  the  Rev.  H.  Lloyd  in  1838,  (see  the  8th 
report  of  the  British  Association,  vol.  VII,  p.  91,)  will  be  used  here  in  a  slightly  altered  form,  to  allow  for  the 
convergence  of  the  meridians. 

Let  I  =  resulting  dip  or  inclination. 

I,,  =  assumed  mean  dip  for  the  epoch  adopted,  (1842.0,)  and  the  mean  latitude  and  longitude ;  i  its 
correction. 

L  =  difference  of  latitude,  M  =  difference  of  longitude. 

Xt  y,  z,  p,  as  well  as  f,  ai-e  to  be  determined  by  application  of  the  method  of  least  squares  from  the 
observations  themselves. 

I  =  cos.  L  -f  L  M  cos.  L-hjp<^L*4*  q  dW^  cos*.  L. 

Correction  to  epoch, — The  mean  epoch  of  the  six  groups  is  November,  1841,  for  which  we  can  substitute 
without  material  loss  of  accuracy,  January,  1842,  (or  1842.0.)  Comparing  the  observations  made  by  Assist¬ 
ant  Schott  in  July  and  August,  1862,  with  the  corresponding  observations  about  the  epoch  1842,  we  have  the 
fpllowing  table  of  differences  of  results  for  an  interval  of  nearly  twenty  years  : 


Station. 

Date. 

1 

Dip. 

Date. 

Dip. 

Average  annual 
increase. 

o  / 

o  / 

! 

Washington . 

Sept.,  1841 

71  15. 9 

Aug.,  1862 

71  19.0 

4-  0.15 

Harrisburg . 

July,  1840 

72  20.5 

July,  1862 

72  31.6 

4-  0.50 

Near  Brownsville . 

Aug.,  1840 

71  53.5 

July,  1862 

71  56.9 

-h  0.15 

Erie . 

Aug.,  1841 

73  46.6 

Aug.,  1862 

73  52.2 

4-  0.27 

Bath . 

Aug.,  1841 

74  27.5 

Aug.,  1862 

74  26. 2 

—  0.06 

Williamsport . 

July,  1841 

72  54.4 

Aug.,  1862 

72  51.0 

—  0.16 

Philadelphia . 

Feb.,  1842 

71  57.1 

Aug.,  1862 

72  05.8 

4-  0.43 

Mean . 

4-  0.18 

Mean  total  change  in  21  years  =  3'.8. 

The  increase  of  the  dip  is  therefore  very  slight ;  and  if  we  consider  that  according  to  Mr.  Schott’s  investiga 
tion  (Appendix  No.  32,  Coast  Survey  Report  for  1856)  the  dip  near  the  Atlantic  coast,  about  the  year  1841 
to  1844,  was  at  its  minimum  value,  and  hence  could  not  have  changed  sensibly  for  several  years,  we  can 
without  any  sacrifice  of  accuracy  in  our  reduction,  use  our  results  as  if  all  belonged  to  the  mean  epoch  1842.0. 
No  reduction  to  epoch  has  therefore  been  applied.  It  is  probable  that  the  present  annual  increase  amounts  to 
about  1'.  At  Toronto,  between  1844  and  1855,  (see  vol.  Ill,)  the  annual  increase  was  0'.8.  In  the  formula 
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of  interpolation  I  retain  the  factor  cos.  L,  thus  making  it  comparable  with  similar  expressions  for  other  locali¬ 
ties  where  the  introduction  of  cos.  L  may  be  more  important.  The  value  of  the  magnetic  survey  of  Pennsyl¬ 
vania  is  increased  from  the  fact  that  the  isoclinal  lines  are  presented  for  an  epoch  at  which  the  dip  was 
probably  near  its  minimum  value.  The  conditional  equations  are  of  the  form — 

o  =  —  l4-t  +  a;JL-|-y<ZM  cos.  1j  z  d  1j  dM.  cos.  Jj  +  p  dU  +  q  d'^^  cos*.  L. 

We  find  from  the  solution  of  the  normal  equations  the  expression: 

I  =  73°.26  -h  0.876  d  L— 0.076  d  M  cos.  L  —  0.023  J  L  M  cos.  L  -f  0.013  d  M*  cos*.  L  -f  0.007  d  L*, 
where  L  =  Lat.  —  41°.38 

M  =  Long.  —  77°.58. 

This  equation  represents  the  mean  values,  as  follows : 


Group. 

Latitude. 

Longitude. 

Observed  dip. 

Computed  dip. 

Observed — com¬ 
puted. 

Group  I . 

/ 

39.95 

! 

76.28 

/ 

72.07 

! 

72.06 

/ 

4-  0.01 

Group  II . 

40.26 

79.92 

72.22 

72.22 

0.00 

Group  III . 

41.80 

79.96 

73. 51 

73.52 

—  0.01 

Group  IV . 

41.41 

77.28 

73.30 

73.30 

0.00 

Group  V . 

43.20 

77,64 

74.88 

74.87 

4-  0.01 

Group  VI . . 

41.69 

1 

74.41 

73.80 

73.80 

0.00 

The  preceding  investigation  was  made  for  the  purpose  of  ascertaining  what  terms  should  be  finally 
admitted  in  the  discussion.  Next,  nine  groups,  of  five  or  six  observations  in  each,  arranged  in  regard  to  their 
geographical  position  and  area  with  as  much  regularity  as  the  nature  of  the  case  admitted  of,  give : 

I  =  73°.25  +  0.912  dli  —  0.069  d  M  cos.  L. 

This  equation  represents  the  observations,  as  follows : 


Group. 

Observed  dip. 

Computed  dip. 

Diff.  observ'ed — 
computed. 

o 

o 

o 

I . 

72. 47 

72.54 

—  0.07 

II . 

71.73 

71.68 

4-0.05 

Ill . 

72.20 

72.11 

4-  0.G9 

IV . 

73.20 

73. 31 

—  0.11 

V . 

72.54 

72. 61 

—  0.07 

VI . 

74.56 

74. 47 

+  0.C9 

VII . 

73.50 

73. 51 

—  0.01 

VIII . 

74. 74 

74.76 

—  0.02 

IX . 

74. 31 

74.26. 

4-  0.05 

The  isoclinal  lines  of  71°,  72°,  73°,  74°,  and  75°,  pass  through  the  following  positions: 
71°  Long.  77°  00' 

Lat.  38  49 


72° 

Long. 

75 

00 

Long.  78° 

00' 

Tx)ng. 

81° 

00' 

Lat. 

39 

49 

Lat.  39 

59 

Lat. 

40 

10 

CO 

O 

Long. 

74 

00 

Long.  78 

00 

Long. 

81 

00 

Lat. 

40 

50 

Lat.  41 

05 

Lat. 

41 

15 

740 

Long. 

74 

00 

Long.  78 

00 

Long. 

81 

00 

Lat. 

41 

57 

Lat.  42 

11 

Lat. 

42 

22 

75° 

Long. 

75 

00 

Long.  77 

00 

Long. 

79 

00 

Lat. 

43 

07 

Lat.  43 

13 

Lat. 

43 

20 

These  lines  have  been  finally  adopted. 
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Comparison  of  the  observed  and  computed  dip. 

All  stations  where  the  dip  has  been  found  indirectly  only,  by  means  of  the  Lloyd  needles,  are  marked  with  an  asterisk — 27  in 

number. 


Groups. 

Observed  dip. 

Computed  dip.  ^Diff.  observed — ] 
1  computed.  | 

Remarks. 

Group  I.  '  i 

o 

o 

o  1 

New  York . 

7-2.66 

72.93 

—  0.27  , 

Easton* . 

7-2.65 

72.80 

—  0. 15 

Princeton* . 

72.64 

72. 51 

+  0.13 

Doylestow’n* . 

72.39 

72. 44 

—  0. 05  ' 

1 

Reading* . 

7-2. 54 

72. 42 

+  0. 12  i 

Philadelphia . 

71.95 

72. 14 

—  0. 19 ; 

Group  II. 

1 

Frenchtown* . 

71.67 

71.75 

—  0.08  ' 

Baltimore . 

-  71.57 

71.45 

+  0. 12 

Washington . 

71.26 

71.06 

4-  0.20 

Harrisburg . 

72.34 

72.32 

+  0.02 

Near  Mercersburg . 

71.79 

71.88 

—  0.09 

Total  number  of  stations,  48 

Group  HI. 

Frostburg* . 

71.52 

71.67 

—  0. 15 

Near  Brownsville . 

71.89 

71.91 

—  0.02 

Wheeling* . 

72.15 

71.99 

4-  0. 16 

Steubenville* . 

72.56 

72.26 

+  0.30  1 

Near  Pittsburg . 

72.53 

72.24 

+  0.29 

Economy* . 

72.58 

72. 46 

4-  0.12 

Group  IV. 

Berlin’s  Tavern* . . . 

7-2.88 

73.09 

—  0.21 

Mercer . 

72.95 

73.02 

—  0.07 

Warren* . 

73.00 

73.03 

—  0.03 

Ashtabula* . 

73.39 

73.60 

—  0.21 

Erie . 

73.78 

73.85 

—  0.07 

Group  V. 

Duncan’s  Island* . 

72.58 

72.45 

-f  0.13 

Lewistown* . 

72.50 

72.57 

—  0.07 

Huntingdon . 

72.30 

72. 48 

—  0. 18 

Armagh*  . 

72. 31 

72. 40 

—  0.09 

Bellefonte** . 

72.70 

7-2.86 

—  0.19 

Curwinsville . 

72.83 

72.86 

—  0.03 

Group  VI. 

Belvidere* . 

74.16 

74. 03 

4-  0.13 

Ellicottville . 

74.30 

74.05 

4-  0.25 

Dunkirk* . 

74.29 

74.21 

+  0.08 

Niagara  Falls* . 

74.65 

74.76 

+  0.09 

Toronto . 

75. 19 

75.28 

—  0.09 

Group  VII. 

Bushkill* . 

73.52 

73. 19 

+  0.33 

Williamsport . 

72.91 

73.19 

—  0.28 

Wilkesbarre* . 

73. 17 

73.24 

—  0.07 

Silver  Lake . 

73.69 

73.88 

—  0.19 

Owego* . 

74.23 

74.05 

+  0.18 

1 
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Comparison  of  the  observed  and  computed  dip — Continued. 


Groups. 

Observed  dip. 

Computed  dip.  Diff.  observed — 
1  computed. 

1  Remarks. 

Group  VIII. 

Bath . 

o 

74.46 

o 

74.19 

o 

-h  0.27 

Rochester* . 

74.72 

74.87 

—  0.15 

Geneva  . 

74.55 

74.69 

—  0.14 

Syracuse . 

74.85 

74.89 

—  0. 04 

Oswego* . 

75. 12 

75.21 

0. 09 

Group  IX. 

West  Point* . 

i 

73.20 

73. 49 

—  0.29 

Milford . 

73.79 

73.38 

+  0.41 

Maximum  diSeronce. 

Utica* . 

74.84 

74.96 

—  0. 12 

=  25'. 

Schenectady . 

74. 91 

74.77 

-f  0. 14 

Troy*  . 

74.80 

74.72 

4-  0.08 

The  probable  erjor  of  anj  single  observation  is  it  0^.12  =  ±  7'.2.  The  probable  error  of  any  obser¬ 
vation  with  the  regular  dip  needles  and  the  Lloyd  needles  combined  is  0^.13;  with  the  latter  needles 
alone  i  0^.11.  This  shows  that  the  irregularities  in  the  observed  dip  are  due  to  local  attractions  rather 
than  to  imperfections  in  the  needles  employed.  It  is  proper,  therefore,  to  assign  equal  weights  to  results  by 
the  direct  and  indirect  mathod  of  observing. 

If  we  apply  Pierce's  criterion  for  the  rejection  of  observations  differing  too  much  from  the  regular  value 
indicated  by  all  other  observations,  we  find  the  limit  of  rejection  to  be  i  0^.46,  or  dt  28'.  The  maximum 
difference  in  the  preceding  table  is  25';  hence  no  observation  is  excluded. 

General  Sabine’s  resulting  isoclinal  lines,  in  his  seventh  contribution  to  terrestrial  magnetism,  (Phil. 
Trans.  Roy.  Soc.,  part  III,  1846,  p.  237,)  refer  to  an  average  penod  between  1840  and  1842,  and  correspond 
in  their  position  very  closely  to  those  now  presented.  They  are  deduced  from  independent  data. 

Distribution  of  the  magnetic  horizontal  intensity  and  construction  of  isodynamic  lines  Jor  1842. 


If  we  group  the  observed  intensities  in  the  same  manner  as  the  dip,  the  mean  epoch  1842.0  may  likewise 
be  assumed,  and  all  observed  intensities  be  reduced  to  that  date. 

Correction  ta  epoch, — We  have  the  following  direct  comparisons  : 


Station. 

Date. 

X. 

Date. 

X. 

X— X  , 

Annual  de- 
1  crease. 

Washington^  .... _ ......... 

January,  1843 

4.  320 

August,  1862  { 

1  1 

1  4. 255 

0.  065 

'  0.  0033 

Harrisburg _ .....  _ 

July,  1840 

4.  078 

July,  186i 

4.012 

0.  066 

0.  0030 

Near  Brownsville  ..... _ 

August,  1840 

4.  207 

July,  1862 

4. 138 

0. 069 

0.  0031 

Eric — ....  . . 

August,  1841 

3.792 

August,  1862  I 

3. 728 

0. 064  ! 

0.  0030 

Bath . 

August,  1841 

3.617 

August,  1862 

3.  639 

0. 038 

0.  0018 

Williamsport ...... _ ......... 

July,  1841 

3.  983 

August,  1862 

3.  924 

0.  059 

^  0. 0028 

Philadelphiaf .  ....  ............ 

January,  1842 

4.  166 

August,  1862 

4. 088 

0.  078 

0.  0039 

1 

Mean.............. _ 

0.  0030 

®  From  Coast  Survey  Report  of  1861 — 1842. 5,  X  zn  4.  347.  Capt.  Lefroy. 

1843.  5,  =  4.  292.  Dr.  Locke. 

Mean,  1843.0,  z=  4.  320. 

f  In  July  and  November,  1840,  X  =  4. 160  ) 

In  July  and  November,  1841,  i=  4. 166  >  Mean,  4. 166  for  1842.  0. 

In  July .  1843,  z=  4. 172  ) 
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The  average  annual  decrease  in  the  value  of  X  between  1840  and  1862  is  therefore  0.0030,  or,  when  ex¬ 
pressed  iu  parts  of  X,  equal  to  0.00076.  This  result  agrees  tolerably  well  with  that  deduced  by  Assistant 
Charles  A.  Schott  in  the  Coast  Survey  Report  of  1861,  where  0.00110  was  found. 

Supposing  the  dip  to  increase  at  the  rate  of  1'  a  year,  and  the  total  intensity  to  remain  constant,  the 
corresponding  decrease  of  the  horizontal  intensity  would  amount  to  nearly  the  quantity  found  above.  We 
cannot,  therefore,  as  yet  decide  whether  the  total  intensity  remains  stationary  or  is  slightly  changing. 

At  Toronto  (see  vol.  Ill)  the  annual  decrease  of  X  between  1845  and  1852  inclusive  was  0.0037,  (in 
absolute  measure,)  or,  when  expressed  in  parts  of  X,  0.00105. 

Formation  of  groups  for  the  analytical  expression  of  the  distribution  of  the  magnetic  horizontal  force  rf erred 

to  the  epoch  1842.0. 

[At  stations  marked  with  an  asterisk  the  horizontal  force  was  determined  by  vibrations ;  at  those  not  so  marked  the  hori¬ 
zontal  foice  was  determined  by  Lloyd's  statical  method.] 


Groups. 

Date. 

X. 

Correction  to  epoch. 

X  1842.0. 

Group  I. 

Philadelphia^ . . 

1842.  0 

4.166 

0.  000 

4. 166 

Doylestown _ ... _ _ ...... _ 

1841.6 

4. 189 

—  0.001 

4.  188 

Easton  . . . . . 

1  1841.6 

4.  121 

—  0.  001 

4.120 

Reading . . 

1840.  6 

4.  000 

—  0.  004 

3.996 

Frenchtown  _ _ _ _ _ _ 

1840.  6 

4.312 

—  0.  004 

4.  308 

Baltimore^  . . - _ _ _ 

1840.  6 

4.265 

—  0.  004 

4.  261 

Washington _ _ _ _ _ _ 

1843.0 

4.320 

+  0.003 

4. 323 

Harrisburg® . . . 

1840.  6 

4.  .78 

—  0.  004 

4.  074 

Duncan's  Island............ _ _ _ .... 

1840.  6 

3.963 

—  0. 004 

3.  959 

Near  Mercersburg® _ _ _ _ 

1840.  6 

4.  188 

—  0.004 

4. 184 

Mean. .................. .......... 

4.  158 

1 

Group  II. 

Armagh  ..........  . . . 

1840.  6 

4.038 

—  0.  004 

4.034 

Frostburg . . . .  . . 

1810.6 

4.  298 

—  0.  004 

4.  294 

Near  Brownsville® _ ... _ ..... _ ...... 

1840.6 

4.  207 

—  0.  004 

4  203 

Near  Pittsburg®  . . . 

1840.  6 

4.  049 

—  0.  004 

4.  045 

Economy  ........ _ _ _ ... 

1840.  6 

4.  008 

—  0.  004 

4.  004 

Wheeling . . . 

1840.  6 

4.  053 

—  0.  004 

4.  049 

Steubenville  . . . 

1840. 6 

3.  947 

—  0.  004 

3.  943 

Mean.. ................. .......... 

4.  082 

Group  III. 

Warren  ............. _ ... _ ... _ 

1841. 6 

3.  978 

—  0.  001 

3.  977 

Mercer® ..... _ _ _ ....... _ ...... 

1841.6 

4.  000 

—  0. 001 

3.  999 

Ashtabula  Landing . . . . .......... 

1841.  6 

3.  838 

—  0.  001 

3.  837 

Erie® . 

1841.  6 

3.  792 

—  0.  001 

3.791 

Dunkirk _ ...  .  .......... _ ......... 

1841.6 

3.  621 

—  0.  001 

3.  620 

Ellicottville® . 

1841.6 

3.726 

—  0.  001 

3.726 

Berlin's  Tavern  . . 

1841.6 

4.  026 

—  0.  001 

4. 025 

Mean _ ...... _ 

3.  853 
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Formation  of  groups  for  the  analytical  expression,  — Continued. 


Groups. 

Date 

X. 

Correction  to  epoch. 

X  1842.  0. 

Gboup  IV. 

j 

Curwinsville^....  ..........  . . . 

1841.6 

3.999 

—  0.  001 

3.  998 

Belvidere  ..... . .  . . . 

1841.6 

3.  669 

—  O.OOl 

3.  668 

Bath® . 

1841.  6 

3.  677 

—  0. 001 

3.  676 

Owego  ..................... . . . 

1841.6  . 

3.614 

—  0.  001 

3.613 

Silver  Lake® . . . . . 

1841.7 

3.  782 

—  0.  001 

3.  781 

Wilkesbarre . . . . . . . 

1841.6 

3.961 

—  0.001 

3.  960 

Williamsport® . . . . 

1841.  6 

3.  983 

—  0.001 

3.  982 

Bellefonie  . . . 

1841.6 

4.  069 

—  0.001 

4.  068 

Lewlstown  ............ _ .... _ 

1840.  6 

3.  984 

—  0.  004 

3.  980 

Huntingdon® . . . . 

1840.  6 

4. 109 

—  0.004 

4.  105 

Mean _ -  ...... _ 

3.  883 

Group  V. 

Niagara  Falls® . . . . 

1843.  6 

3.  665 

+  0.005 

3.  670 

Toronto  Observatory®...... . . . . 

1843.  6 

3.  537 

+  0.005 

3.542 

Rcchcster  .  .... ....  . . . . . 

1843.  6 

3.560 

+  0.005 

3.565 

Geneva® . . . ... 

1843.  7 

3.  635 

+  0.005 

3.  640 

Syracuse® _ .........  _ _ _ ... 

1843.  6 

3.  656 

+  0.005 

3.561 

Oswego _ _ _ _ _ _ 

1843.  6 

3.467 

+  0.005 

3.  472 

Mean _ _ _ 

3.  658 

Group  VI. 

Utica . . . 

1843.  6 

3.641 

+  0.005 

3.  546 

Schenectady®  . . . . 

1843.6 

3.  602 

+  0.  006 

3.  607 

Troy . . . . 

1843. 6 

3.675 

+  0.005 

3.  580 

West  Point . . . . 

1843.  6 

4.033 

+  0.005 

4.  038 

New  Yorkf  . . . . .... _ ...... 

1841.9 

4.014 

0.000 

4.014 

Milford® . 

1841.7 

3.769 

—  O.OOl 

3.768 

Bushkill......... . . . . . 

1841.7 

3.  866 

—  0.001 

3.  865 

Princeton . . . . 

1843.  5 

4.  222 

+  0.006 

4.227 

Mean........... .......... _ ..... 

3.  818 

RECAPITULATION. 


Group. 

No. 

Latitude. 

Longitude. 

X  1842.0. 

I . 

10 

O  ' 

89  57. 1 

O  f 

76  16.8 

4.  158 

7 

40  15.4 

79  64.  9 

4. 082 

Ill . 

7 

41  48.  0 

79  57.  4 

3.  853 

IV . 

10 

41  24.5 

77  16.9 

3.  883 

V . 

6 

43  12. 1 

77  38.  6 

3.  668 

VI . 

8 

41  41.6 

74  24.8 

3.818 

Mean.................... ......... 

41  23.  1 

77  34.9 

3.  892 

t  At  New  York  we  have  :  1841.  5,  Dr.  Locke,  4.  015  j  1842.  7,  Dr.  Locke,  4.  008  ;  1842.  7,  Capt.  Lefroy,  4.  010.  Mean, 
4.  014  for  1841.  9. 


29  C  S 
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Let  X  =  resulting  horizontal  force. 

Xo  =  assumed  mean  horizontal  for  1842.0  at  the  mean  latitude  and  mean  longitude ;  z  its  correction. 
dJj  =  difference  of  latitude,  M  =  difference  of  longitude. 
x,  ify  Zy  j),  qy  and  z  to  be  determined  from  the  observations. 

X  =  Xo  +  ^  +  cos.  L  +  L  M  cos.  Tj  p  dl?  q  d  cos*.  L. 

Forming  the  conditional  and  normal  equations  we  find  the  expression : 

X  =  3.890  -  0.1787  dlj+  0.0085  d  M cos.  L  +  0.0161  L cZ M  cos.  L  —  0.0017  dl}+  0.0027 d M* cos*.  L, 

where  eZ  L  =  Lat.  —  41^.38 
^Z  M  =  Long.  —  77  .58 

This  formula  is  applied  for  determining  the  relative  weights  of  the  observations  from  vibrations  and  bj 
deflections  of  the  dipping  needle ;  for  this  purpose  the  horizontal  force  was  computed  hy  the  formula,  and  the 
results  compared  with  observation. 

From  the  differences  we  find  the  probable  error  of  an  observation,  (and  local  irregularity,)  =  ±  0.036 
for  the  bar  and  cylinder  vibrations,  and  ±  0.062  for  the  Lloyd  needle  deflections  and  dip.  The  relative 
weights,  therefore,  become  754  for  the  foimer,  and  257  for  the  latter,  or  nearly  as  3  to  1.  These  weights 
have  been  adopted. 

Nine  groups,  of  five  or  six  observations  in  each,  with  weights,  were  then  formed. 

Recapitulation  of  mean  (weighted)  values  of  groups. 


Group. 

Latitude. 

Longitude. 

X. 

o 

o 

I . 

40. 39 

74.  83 

4. 107 

II . 

39.  68 

77.01 

4.199 

Ill . 

40.  22 

79.  99 

4. 103 

IV . 

41.61 

80.26 

3.912 

V . 

40.  68 

78. 14 

4.  035 

VI . 

42.  89 

79.  00 

3.618 

YIl  . . 

41.56 

76.27 

3.  858 

VIII . 

42.85 

77. 17 

3.  606 

IX . 

42. 17 

74.  37 

3.  665 

Mean  . . . . 

41.  34 

77.  45 

3.  900 

X  =  Xo-fz  +  a;fZLH-y<ZM  cos.  L  +  ^  ^Z  L  ^Z  M  cos.  lj-\-pdl?-\-qdW  cos*.  L, 

eZ  L  =  Lat.  —  410.34 
<Z  M  =  Long.  —  77  .45 

Forming  the  conditional  and  normal  equations  we  deduce ; 

X  =  3.920  —  0.1936  <Z  L  +  0.0146  d  M  cos.  L  +  0.0203  <Z  L  cZ  M  cos.  L  —  0.01587  d  L* 

-  0.0005  d  M*  cos*.  L. 

It  is,  however,  preferable  to  shorten  the  formula,  and  use  instead  the  following : 

X  =  3.900  -  0.1934  dh+  0.0134  d  M  cos.  L  +  0.02  <Z  L  <Z  M  cos.  L. 
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Comparison  of  observed  and  computed  values. 


Group. 

X 

observed. 

X 

computed. 

Observed 
— computed. 

I . 

4.  107 

4.  096 

+  0.012 

II . . 

4.199 

4.  227 

—  0.  028 

Ill . 

4. 103 

4. 100 

+  0.003 

IV . 

3.912 

3.  887 

+  0.  025 

V . 

4.  036 

4.  028 

+  0.007 

VI . 

3.618 

3.  651 

—  0.033 

vn . 

8.  868 

3.  842 

+  0.016 

VIII . 

3.  606 

3.  599 

—  0.  007 

IX . 

3.  666 

3.  670 

—  0.  005 

The  next  and  last  hypothesis : 

X  =  3.900  —  0.1934  dL  0.0134  d  M  cos.  L, 

in  which  the  isodynamic  lines  are  treated  as  straight  lines,  presents,  perhaps,  the  best  and  most  simple  ex¬ 
pression  of  the  irregular  distribution  of  the  horizontal  force.  These  lines  run  nearly  parallel  with  the  dip 
lines. 

Comparison  of  observed  and  computed  values  on  this  fiypothesis. 


Group. 

X 

observed. 

X 

computed. 

Observed — com¬ 
puted. 

I . 

4. 107 

4.057 

+  0.050 

II . 

4. 199 

4.216 

—  0. 017 

Ill . 

4. 103 

4. 143 

—  0. 040 

IV . 

3.912 

3. 876 

+  0.036 

V . 

4. 035 

4. 035 

0.000 

VI . 

3. 618 

3. 616 

+  0.002 

VII . 

3.858 

3. 846 

+  0.012 

VIII . 

3.606 

3. 605 

+  0. 001 

IX . 

3.665 

3.708 

—  0.043 

The  difference  between  the  lines  of  this  and  the  previous  hypothesis  shows  the  large  amount  of  local 
irregularity. 

The  lines  of  this  hypothesis  pass  through  the  following  positions : 


4.2 

Long. 

81°0 

Long. 

77°5 

Long. 

74°0 

Lat. 

39°58' 

Lat. 

39°47' 

Lat. 

39°36' 

4.0 

Long. 

81°0 

Long. 

75°5 

Long. 

74°0 

Lat. 

41°01' 

Lat. 

40°49' 

Lat. 

40^39' 

3.8 

Long. 

81°0 

Long. 

77°5 

Long. 

74°0 

Lat. 

42°02' 

Lat. 

41°51' 

Lat. 

41°41' 

3.6 

Long. 

81°0 

Long. 

77°5 

Long. 

74°0 

Lat. 

43°04' 

Lat. 

42°53' 

Lat. 

42°43' 
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For  the  last  hypothesis  (straight  lines)  we  find  the  probable  error  of%n  observation  and  local  irregularity 
from  the  bar  and  cylinder  vibrations  i  0.029,  and  from  the  Lloyd  needle  deflections  and  dip  ±  0.062.  For 
the  previous  hypothesis  these  quantities  are,  respectively,  ±  0.030  and  i  0.059;  showing  but  little  gain  in 
the  representation  of  the  observations  by  the  additional  term  ^  L  ^  M  cos.  L. 

For  the  general  representation  the  probable  errors  are  ±  0.050  and  zt  0.051. 

Representation  of  the  total  force. 

From  the  expressions — 

X  =  3.900  —  0.1934  d  L  0.0134  d  M  cos.  L, 

I  =  73°.25  -f  0.912  dJj  —  0.0690  d  M  cos.  L, 
we  have  to  deduce  the  total  force  ^  =  X  sec.  I. 


In  the  expression  for  X, 

d  Tj  =  Lftt>  — 

41°.34,  and  dM  = 

=  Long.  —  77°.45. 

In  the  expression  for  I, 

d  L  =  Lat.  — 

41°.32,  and  d  M  = 

=  Long.  —  77°.39. 

We  have  in 

Long.  81’’ .00 

X=  4.200  ) 

if  =  13.47. 

Lat.  39.97 

I  =  71°.828  j 

Long.  77°.50 

X=  3.600  1 

<p  =  13.62. 

Lat.  42.89 

I  =  74°.676  j 

Long.  74°.00 

X=  4.200  1 

ip  =  13.49. 

Lat.  39.60 

I  =  71°.861  j 

Assuming  in  the  expression  for  the  total  force— 

<p  =  <po'^f-\-xdlj-^yd'M.  cos.  L, 

d  L  and  d  M, 

as  in  the  expression  for  X,  we  find ; 

9 

=  13.55  +  0.0451  dL  —  0.00682  d  M  cos.  L. 

The  lines  of  equal  total  force  of  13.45,  13.5,  13.55,  and  13.6,  pass  through  the  following  positions; 

13.45 

Long.  81° 

Long.  77°.5 

Lat.  39°31' 

Lat.  39°07' 

13.50 

Long.  81° 

Long.  77°.5 

Long.  74° 

Lat.  40°37' 

Lat.  40°13' 

Lat.  39°49' 

13.55 

Long.  81° 

Long.  77°.5 

Long.  74° 

Lat.  41°43' 

Lat.  41°  19' 

Lat.  40°  55' 

13.60 

Long.  81° 

Long.  77°.5 

Long.  74° 

Lat.  42°49' 

Lat.  42°25' 

Lat.  42°01' 

The  observed  and  computed  values  of  <p  at  the  stations  where  the  bar  and  cylinder  were  employed  com- 

pare  as  follows : 

1 

Station. 


Philadelphia . 

Harrisburg . 

Huntingdon . 

Homewood . 

Johnson^s  Tavern. 

Irwin’s  Mill . 

Baltimore . 

Williamsport . 

Curwinsville . 

Mercer . 

Erie . 

EUicottville . 

Bath . 

Silver  Lake . 

Milford . 

Schenectady . 

Syracuse  . 

Genova  . 

Niagara  Falls . 

Toronto . 


observed. 


computed. 


Observed — com¬ 
puted. 


13. 45 

13. 44 
13. 51 
13. 49 

13.54 
13. 40 

13. 49 

13.55 
13.55 
13.64 
13.57 
13.77 
13. 72 
13. 47 

13.50 

13. 45 
13. 61 

13. 63 

13.64 
13. 84 


13. 50 

13. 50 

13. 51 
13. 50 
13. 48 
13. 48 
13. 46 

13. 55 
13. 53 
13. 53 

13.57 

13.59 

13.60 

13.58 

13.56 
13. 63 
13.63 
13. 62 
13.62 
13.65 


—  0.  05 

—  0.06 

0. 00 

—  0.01 
-I-  0.06 
—  0.08 
-I-  0.03 
0. 00 
0.02 
0.11 
0.00 
0. 18 
0.12 
—  0.11 
—  0.06 
—  0.18 
—  0.02 
-f  0.01 
-f  0.02 
-f  0.19 


+ 

+ 

4- 

4- 


The  probable  error  of  any  representation  is  ^  0.066. 
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APPENDIX  No.  20. 


Continuation  of  the  list  of  magnetic  stations  and  results  given  in  Appendix  No.  28,  Coast  Survey  Report  of 
185G,  No.  24,  Coast  Survey  Report  of  1858,  and  No.  28,  Coast  Survey  Report  of  1860. 


Number. 

Name  of  station. 

Latitude. 

Longitude  west  of 
Greenwich. 

Magnetic  declination. 

Magnetic  dip. 

Horizontal  intensity, 
English  units. 

Date. 

Locality,  geology,  and  remarks. 

•  r 

•  ! 

•  / 

•  / 

1860. 

305 

Aulezavik  Island,  Lab.,.. 

59  4  7.5 

64  13.3 

51  23.5  W. 

83  13.3 

1.696 

July  16-20 

Northwest  side  of  Aulezavik  island,  near  Cape 
Chudleigh.  The  magnetic  station  is  in  a  di¬ 
rection  33*  57'  west  of  south  from  the  astro¬ 
nomical  station,  and  distant  from  it  3,251  feet 
Position  marked  by  a  tent  pin  driven  into  the 
ground ;  over  this  a  bottle  was  placed,  covered 
with  a  heap  of  stones.  The  surface  of  the 
ground  is  traversed  by  irregular  ridges  of  rock. 
The  geological  formation  consists  of  gneiss, 
with  traces  of  sienitic  rock  ;  portions  ot 
which  contain  garnets.  No  Indication  of  the 
presence  of  magnetic  oxide  of  iron. 

306 

Gunstock,  N.  H . 

43  31.1 

71  21.9 

10  54.1  IV. 

75  43.6 

3.401 

July  16, 20, 
25;  Aug. 
4. 

1861. 

Magnetic  station  near  the  summit  of  the  moun¬ 
tain,  1 10  metres  from  the  geodetic  station,  and 
in  a  northwesterly  direction  from  it.  The  geo¬ 
logical  formation  of  the  mountain  appears  to 
be  chiefly  felspathic  granite  intersected  by 
dykes  of  trap  rock.  At  several  points  consid¬ 
erable  local  attraction  was  detected. 

307 

Troy  Village,  N.  H  . . 

43  49.7 

73  10.6 

9  03.3  W. 

74  45.7 

3.575 

Aug.  30-22 

1860. 

Macnelic  station  near  the  south  side  of  **  Old 
Muster  Field,”  in  a  northerly  direction  from 
the  Town  Hall.  The  geolo^cal  formation  in 
the  vicinity  appears  to  be  diluvium.  At  the 
station  at  Monadnock  the  dip  is  74*  44'. 4. 

308 

Wachusett,  Mass . 

43  39.3 

71  53.9 

8  48.0  W. 

74  28.8 

3.622 

Sept.  19- 
Oct.  90. 

Near  the  summit  of  the  mountain,  about  93  me- 
trp.8  in  a  southerly  direction  from  the  geodetic 
station.  The  geological  fonnatioii  of  the 
mountain  appears  to  be  chiefly  gneiss,  with 
some  felspathic  granite  and  loo^rocksof  talc. 

309 

Provincetown,  Cape  Cod. 

43  03.3 

70  10.8 

11  33.5  W. 

74  09.7 

3.656 

Sept.  14-15 

On  the  western  slope  of  the  sand-hill,  behind 
the  Pilgrim's  Home ;  flagstafl*  of  Town  Hall 
in  range  with  the  northern  edge  of  the  steeple 
of  the  Hall.  The  ground  consists  of  white 
siliceous  sand,  alluvium. 

810 

Wcllfleet,  Cape  Cod . 

41  56.1 

70  01.5 

10  43.5  W. 

74  20.9 

3.638 

Sept.  13-13 

The  station  is  on  the  right  side  of  the  road  fitim 
the  hotel  to  the  harbor  light,  on  the  top  of  the 
first  (lower)  bill,  near  the  corner  of  the  fence, 
and  distant  about  350  yards  from  the  hotel. 
The  ground  consists  of  white  sand  and  peb¬ 
bles,  drill. 

311 

Cliatham  Lights,  Cape 
Cod. 

41  40.3 

1 

69  56.6 

11  11.6  W. 

73  46.2 

3.744 

Sept.  10^11 

1861. 

This  station  is  In  range  with  the  two  lights,  and 
is  1841  Iticl  south  and  a  little  west  of  the 
southern  light ;  it  is  also  five  feet  north  of  the 
fence.  The  ground  consists  of  white  sand 
and  pebbles,  drift. 

312 

Bald  Hill,  Conn . 

41  58.3 

72  11.3 

8  50.4  Yt. 

73  59.0 

3.706 

Sept.  16-30 

The  magnetic  station  is  near  the  summit  of  Bald 
Hill,  422  feet  in  a  southerly  direction  from 
the  geodetic  station.  The  geological  forma¬ 
tion  of  the  hill  seems  to  be  micaceous  ferru¬ 
ginous  gneiss.  Dip  about  100  metres  north  of 
the  magnetic  station,  73*  36'. 0 

313 

Box  Hill,  Conn . 

41  47.9 

TO  27.0 

8  30.4  W. 

73  57.9 

3.728 

Oct.  16-25 

1860. 

The  magnetic  station  is  near  the  summit  of  the 
hill,  about  185  feet  in  a  southwesterly  direc¬ 
tion  from  the  geodetic  station.  The  geolori- 
cal  formation  of  Box  Hill  seems  to  be  chiefly 
mica  slate. 

214 

Bag  Harbor,  Long  Island . . 

40  59.9 

TO  17.1 

8  27.7  W. 

73  30.9 

3.903 

Sept.  4-^ 

This  station  is  situated  on  Mulford’s  Hill,  near¬ 
ly  In  the  centre  of  an  old  redoubt  of  1812.  It 
is  nearly  in  range  with  the  old  Episcopal 
church,  and  the  old  signal  at  Smith's  farm. 
It  is  also  nearly  in  range  with  the  square-tow¬ 
ered  belfry  and  Cedar  Island  light.  It  is  over 
the  higher  of  two  small  gneiss  ledges. 

315 

West  Base,  Fire  Island. . . 

40  37.8 

73  12.5 

7  45.7  W. 

73  00.3 

3.900 

Sept  1-3 

The  magnetic  station  is  coincident  with  the 
west  terminus  of  the  Fire  Island  base  line. 
Tiie  ground  consists  of  white  quartz  sand, 
with  shells. 

73(4) 

Mount  Prospect,  Brooklyn 

40  40.3 

73  57.7 

6  44.0  W. 

TO  40.8 

4.053 

Sept  30-32 

The  magnetic  station  is  on  the  southern  comer 
of  the  reservoir  at  the  outer  edge  of  the  cop¬ 
ing,  and  is  very  near  the  place  where  the  old 
trigonometrical  signal  stood.  No  iron  in  the 
immediate  vicinity;  the  nearest  iron  pipes 
being  350  feet  distant.  The  ground  consists 
of  small  boulders  and  drill. 

816 

Bamcgat  Light . 

39  45.8 

74  06.0 

5  24.0  W. 

TO  05.3 

4.108 

Aug.  35-36 

This  sution  is  situated  on  the  road  constructed 
for  carrying  materials  to  the  light-house.  It 
is  on  the  45th  sleeper  from  the  light-house 
fence,  eight  feet  from  Mr.  Brown's  fence,  47 
feet  from  the  southwest  corner,  and  67  feet 
from  the  southeast  corner  of  the  fence. 
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Continuation  of  the  list  of  magnetic  stations  and  results,  Sfc, — Continued. 


Number. 

Name  of  staiion. 

Latitude. 

Longitude  west  of 
Greenwich. 

Magnetic  declination. 

Magnetic  dip. 

Horizontal  intensity, 
English  units. 

Date. 

Locality,  geology,  and  remarks. 

■217 

Long  Beach,  coast  of  N.  J . 

•  t 

39  39.0 

a  / 

74  15.3 

®  / 

5  18.5  W. 

•  / 

71  58.5 

4.156 

1860. 

Aug.  24-28 

The  magnetic  station  is  in  range  with  the  old 

I65(rf) 

Coast  Survey  Office, 

38  33.1 

77  00.2 

2  26.7  W. 

71  15.9 

4.319 

Aug.  16-24; 

Tucker  Island  light  house  and  the  old  Long 
Beach  house  ;  it  is  situated  on  the  top  of  the 
nearest  dune  to  the  old  house,  and  123  feet 
distant.  'J'he  ground  consists  of  white  quaitz 
sand,  with  shells. 

The  station  is  in  an  enclosed  lot  adjoining  the 

918  ' 

Washington,  D.  C. 

Absecum  Light . 

39  31.8 

74  25.0 

4  54.0  W. 

71  47.0 

4.205 

Sept  25-26. 

Aug.  29-23 

yard  of  Coast  Survey  office  building,  No.  577, 
New  Jersey  avenue,  on  the  west  slope  of 
Capitol  Hill ;  the  same  station  ns  occupied  in 
1856  and  1859.  Dipon  July‘27,  1861,  71*  18/. 3. 
In  Atlantic  city.  The  magnetic  station  is  in 

919 

Apalachicola,  Florida  .... 

29  43.2 

84  59.0 

6  12.0  E. 

60  19.4 

6.163 

Jan.  26, 

range  between  tlio  southwest  corner  of  the 
fence  of  the  light  house  lot  and  that  part  of  the 
light- house  where  the  covered  way  from  the 
keeper’s  house  joins  it  It  is  37  feet  from  the 
fence  corner  and  171  feet  from  the  light.  The 
ground  cmisibts  of  white  sea  sand  and  sand 
dunes.  The  effect  of  the  cast-iron  winding 
staircase  M  the  light-house  was  found  insen¬ 
sible  at  the  distance  •where  tlie  station  is  lo¬ 
cated. 

The  magnetic  station  is  80.4  metres  in  a  west¬ 

990 

Eufhula,  Alabama . 

31  53.7 

85  08.4 

5  12.1  E. 

63  05.8 

5.736 

Feb.  4. 

April  10-14 

erly  direction  from  the  geodetic  staiion  at 
Apalachicola.  The  geological  formation  is 
fine  white  sand. 

The  magnetic  station  is  near  the  west  side  of 

991 

Barkley  2,  Pensacola . 

30  34.6 

87  12.3 

6  42.2  E. 

60  38.9 

6.199 

1861. 

Jan.  5-11 

Forsyth  street,  a  few  metres  north  of  Wash¬ 
ington  street,  and  at  a  point  594  metres  due 
south  from  the  longitude  station.  The  geo¬ 
logical  formation  is  red  clny,  covered  with  a 
light  sandy  soil  to  the  d^pth  of  two  feet. 

The  magnetic  station  is  at  a  point  115  metres 

399 

Cote  Blanche,  La ....... . 

29  44.1 

91  41.9 

8  21.5  E. 

59  08.8 

6.369 

1860. 

March  3 

northerly  of  the  geodetic  station,  Barkiey  2. 
The  geological  foimation  is  fine  white  sand. 
The  magnetic  station  is  situated  5U  metres  south 

293 

294 

Ross  Mountain,  Cal . 

Bodegi  Camp,  Cal. . . . 

38  30.3 

38  18.2 

123  C6.2 

129  59.5 

16  23.2  E. 

16  18.8  E. 

1860. 

Jan.  14-18 

July  23-27 

of  the  gCfKletic  station,  Cote  lllanche,  and  is 
marked  by  a  square  post  driven  into  the 
gniund;  it  is  on  the  highest  part  of  the  htll 
on  tlie  island.  The  4oil  consists  of  brown 
compact  clay,  overgrown  with  short  thick 
grass. 

The  magnetic  station  is  accurately  on  the  line 
between  Ross  Mountain  and  Bononia  Moun¬ 
tain  stations,  and  distant  143  feet  from  tlie 
former. 

The  magnetic  station  is  on  the  line  from  Station 
Bodega  to  the  signal  on  Bodega  ruck,  and  is 
distant  679  yards  from  the  foinier  t-tation  on 
the  side  of  the  rise  from  the  first  gully  south 
of  Mr.  Gill’s  house,  and  is  about  169  feet 
above  the  ocean. 

APPENDIX  No.  21. 

lieport  on  observations  of  the  solar  spots^  made  at  the  Coast  Survey  Office,  Washington,  D  C.,from  January 
to  August,  1862,  inclusive,  by  Assistant  Charles  A.  Schott,  (additional  to  Appendix  No.  25,  Coast  Survey 
Report  for  1861.) 


1662. 

January. 

1  February. 

March. 

1  April. 

1  May. 

June. 

1  July. 

j  August. 

g- 

i. 

S’ 

ff. 

«. 

*  g- 

s. 

B, 

S’ 

8. 

g’ 

B. 

1 

1 . 

6 

12 

2 

4 

3 

6 

1  g- 

2 . 

3 

6 
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4 

8 

5 

14 

4 

7 

1 . 

1 . 

4 . 

4 

14 

5 

9 

5 . 

3 

8 

1 

i 

6 . 

. 1 

7 

52 

7 . 

3 

3 

1 

5 

37 

8 . 

5 

19 

1 

6 

10  1 

i  5 

48 

9 . 

....  i 

5 

16 

10 . 

5 

14 

4 

5 
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4 

4  ! 

3 

8 

.  1 
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5  i 
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3 

3 

4  1 

1 
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Report  on  observations  of  the  solar  spots^  Sfc. — Continued. 


lt562. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

13 . 

i 

. 

1 

3 

3 

3 

11 

14  . 

. I . 

1 

6 

14 

15 . 

. ! . 

. 

. 

16 . 

4 

8 

4 

13 

17 . 

3 

3 

4 

10 

18 . 

3 

3 

4 

5 

4 

7 

4 

27 

19 . 

2U . 

3 

. 

3 

. 

21 . 

.... 

. 

22 . 

3 

4 

. 

23 .  1 

24 . 

25.../. . 

3 

8 

3 

1  10 

. 

26 . 

3 

6 

1  3 

5 

1 

3 

8 

27 . 

4 

'  12 

1  2 

3 

4  j 

14 

28 . 

6 

14 

i  2 

4 

4 

15 

1  I 

1 . 

4 

21 

29 . 

3 

6 

1- 

i 

1 

30 . 

31 . 

1  2 

6 

1 

i . 

j 

1 

Mc»n . 

43.0 

48.5 

39.7 

44.9 

38.0 

54.0 

61.4 

72.3 

APPENDIX  No.  22. 

DEVELOPMENT  OF  BESSEL’S  FUNCTION  FOR  THE  EFFECT  OF  PERIODIC  FORCES,  FOR  DURATIONS  OF  PERIODS 
FREQUEN  ILY  OCCURRING  IN  METEOROLOGICAL  AND  MAGNETICAL  INVESTIGATIONS ;  WITH  EXAMPLES.— 
COMMUNICATED  BY  CHARLES  A.  SCHOTT,  ASSISTANT  UNITED  STATES  COAST  SURVEY. 

The  effect  of  the  action  of  periodic  forces  can  be  expressed  analytically  by  a  function  of  the  form  : 

=  A  “h  Di  sin  {S  -f-  Cj)  “f*  1^2  (2  6^  -f"  C2)  ri”  B3  (3  0  -f-  C3)  -f-  -  -  -  -  - 

where  A  represents  the  mean  amount. 

Bi  B2  B3  -  -  -  the  parameter  of  its  fluctuations  in  the  principal  and  subordinate  periods  j  the  period 
involving  2  being  of  half  the  duration  of  the  first ;  that  involving  3  B,  of  one-third  the  duration,  &c. 

B  represents  an  arc  proportional  to  the  time,  and  inversely  proportional  to  the  length  of  the  period; 
which  is  represented  by  360^. 

Cl  C2  C3  -  -  -  are  angular  constants,  determining  the  epochs  of  their  respective  fluctuations. 

The  frequent  and  easy  application  of  this  function,  especially  in  meteorological  and  magnetical  investi¬ 
gations,  also  in  tidal  discussions,  renders  it  convenient  to  have  a  collection  of  the  forms,  which  the  general 
expression  assumes  for  such  numbers  of  observations  in  a  cycle,  as  most  frequently  occur.  The  general 
expression  for  the  law  of  the  formation  of  the  quantities  A  Bi  Ci  B2  C2  B3  C3  -  -  -,  as  well  as  a  more  com¬ 
plete  exposition  of  the  function,  will  be  found  in  Sir  John  F.  W.  Herschel’s  article,  “  Meteorology,*’  in  the 
Encyclopaedia  Britannica,  (8th  edition.) 

The  maxima  and  minima  of  the  function  are  obtained  by  differentiation,  and  the  finding  of  the  roots  of 
the  equation, 

0  =  Bi  cos.  {B  ri*  Cl)  -f-  2  B2  cos.  (2  ^  -f-  C2)  ■+“  3  B3  cos.  (3  ^  -f-  C3)  -f-  -  -  -  -  -  - 

The  most  probable  numerical  values  for  the  co-efficients  A  Bi  Ci  B2  C2  -  -  -  for  twenty-four  equi¬ 
distant  observations.  Si  S2  S3  S4 - S24  in  a  cycle,  the  same  ending  with  S24»  are  given  by  the  following 

formulae : 

A  =  (Si  +  82  +  83-+- . +  824*) 

12  ai  =  0.966  (Si  —  Sn  —  S13  +  S23)  +  0.866  (82  Sio  —  814  +  S22)  +  0.707  (S3  —  S9  —  S15  +  S2i*) 

+  0.500  (S4  —  Ss  —  S16  +  S20)  “h  0.259  (85  —  87  —  Sn  +  S19)  —  S12  +  824* 

12  ^1  =  0.259  (Si  +  Sii  —  Si3  —  S23)  +  0.500  (S2  ^10  —  814  —  S22)  +  0.707  (S3  +  89  S15  —  821*) 

+  0.866  (84  +  Sg  —  S16  —  820)  +  0.966  (85  +  87  —  Sn  —  S19)  +  Sg  —  Sig. 

Bi  =  and  tan.  Ci  =  p 
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12  a%  =  0.866  (Si — S5 — S7-f-Sii-f-Si3 — Sn — 819+823)  +  0.500  (82 — 84 —  89  +  S10+  S14  —  Sie  —  S20+  822) 

—  89+ S12 — S18 + S24. 

12  ^3  =  0.500  (S1+S5 — 87 — 811+S13+S17 — Si9 —  S23)  +  0.866  (83  +  84  —  Sg  —  Sio  S14  “h  Sig — S20 — S22O 


B*  =  ^a/  + V 


tan.  C2  =  — 


12  03  =  0.707  (Si — S3 — 85  “f"  87  +  89 — Sii  —  Si3  +  Si5  +  Si7 — Si9 — S21  "h  S23)  — S4  4"  Ss — S12  “I"  Sie — S20  4“  S24 
12  ^3  =  0.707  (Si  +  S3 — 85 — 87  +  89  +  Sii — Si3 — Si5  +  Si7  +  Si9 — S21 — 833)  4"  82 — Sg  4“  Sio — S14  +  Sia — S22« 


B: 


4“  hi 


tan. 


12  04  =  0.500  (Si— Sj— S4  “I"  S5  “1“  S7— Ss — "Sjo  "f"  Sii  "I"  Si3 — S14 — Sie  “I"  S17  *1"  S19  —  S20  —  S22  S23)  —  S3  4" 

Se  -S9+  S,3-S,s+  S,8-S3,  +  S34. 

12  *4  =  0.866  (Si  +  S,-S4-S5+  S7+  Sa-Sio-S,,  +  S,3+  S,4-S,6-S,7+  S19+  Sjo-Stj-S^.) 


B4  =  ^a4*  + V 


tan.  C4  = 

hi 


The  next  term,  involving  5  comes  rarely  into  use. 

For  twenty-four  observations  in  a  cycle — for  instance,  hourly  observations  in  the  diurnal  period — ^it  has 
been  found  advisable  to  separate  the  observations  into  two  parts,  as  the  formulae  for  twenty-four  values  are 
not  sufficiently  convenient.  Treating  the  bi-hourly  ohservationa  at  the  even  hours,  and  those  at  the  odd  hourSf 
separately,  we  obtain,  also,  an  advantageous  check  on  the  final  expression.  The  most  probable  numerical 

values  for  the  co-efficients  A  Bi  Ci  Bg  C2  -  -  for  twelve  equidistant  observations,  81  82  83  - - 812  in  a 

cycle,  the  same  fending  with  812,  are  given  by  the  following  formulae : 

A  =  tV(Si  +  S2+S3+ . 4-812.) 

6  fli  =  0.866  (81  —  85  — 87  +  811)  4-  0.5  (82  —  84  —  88-1“  810)  —  86-1-  812. 

6  5i  =  0.5  (81  4-  85 — 87—811)  4“  0.866  (834-  84 — 89 — 810)  4-  83— 89. 


Bi  m  ^  ax  4-  5i*  and  tan.  Ci  =: 

6  02  =:  0.5  (S1-S2-84  4-  854-  87-88-8104-  811)  -S3  4-  86-894-812. 
6  ^2  —  0.866  (81  4“  82 — S4 — 85  4-  87  4-  83  — 810  —  811.) 


B3=:^«3»  + V 


tan.  C2  = 


6  a3  =  -83  +  84-89  +  89-810  +  S«. 

6  —  Si-83  +  S5-87  +  89-8,1. 


B3  =  ^  <13*  +  *3* 


tan.  C3 


_  «3 


•  The  third  term  generally  suffices.  The  fourth  one  is  found  from — 

6  04  iim  0.5  (—  81  —  82 — 84 — 85—87 — 83  —  810 — 811)  -f-  83  4"  89  4r  89  4“  812. 
6  ^4  “  0.866  (81 — 82  4"  84 — 85  4“  87  —  89  4“  810  —  Sii.) 


B4 


=7“-' 


+  w 


tan.  C4  =  f- 
04 


For  eight  equidistant  observations  in  a  cycle  we  have  the  formula! : 

A  =  |(8i  +  S3  +  83  +  84  +  85  +  89  +'  87  +  So.) 
4  ai  =  0.707  (Si  —  S3  —  85  +  87)  —  84  +  89. 

4  Ji  =  0.707  (Si  +  S3  —  85  —  87)  +  S3  —  89. 

4a3=(— S3+S4  — S9+S9.) 

453  — (8,  — S3 +85  — 87.) 

The  next  term  is  generally  not  required. 

4  <73  =  0.707  (—  S,  +  S3  +  85  —  87)  —  S4  +  89. 
4  *3  —  0.707  (Si  +  S3— Ss— 87)  —  83  +  89. 
The  formation  of  B  and  C  is  the  same  as  in  the  preceding  cases. 


30  c  8 
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For  six  equidistant  observations  in  a  cycle  we  have  the  formnlse: 

A  =  |(Si  +  S*+  83  +  S4+  S5+  Sg.) 

3  a,  =  0.5  (Si  —  Sg  —  84  +  Ss)  —  S3  +  Sg. 

3  =  0.866  (Si  +  S2  —  S4  —  Sg.) 

3  a*  =  0.5  (— Si  — S2  -  S4  — Sg)  +  S3+ Sg. 

3  *2  =  0.866  (Si  —  Sj  +  S4  —  Sg.) 

The  last  term  is  not  generally  used. 

3a3=(— S1+S2  — S3+S4  — Sg  +  Sg.) 

3  *3  —  0. 

B’s  and  O’s  are  formed  as  before. 

Examples :  In  part  V  of  the  discussion  of  the  magnetic  observations  made  at  Girard  College,  Phila¬ 
delphia,  under  the  direction  of  Prof.  A.  D.  Bache,  the  diurnal  variation  of  the  horizontal  component  of  the 
magnetic  force,  during  the  years  1840  to  184*5,  is  expressed  by  the  following  scale  readings.  Increasing  ' 
numbers  denote  decrease  of  force,  and  one  division  of  the  scale  equals  0.0000365  parts  of  the  force.  700  has 
been  omitted  from  each  number: 


Time,  a.  m. 

Horizontal  force 
reading. 

Time. 

» 

Horizontal  force 
reading. 

'Time,  p.  m. 

Horizontal  force 
reading. 

A. 

m. 

d^s. 

A. 

m. 

d‘8. 

A. 

m. 

d's. 

1 

21.65 

69.8 

9 

21.65 

81.3 

17 

21.65 

68.6 

2 

21.65 

69.1 

10 

21.65 

86.1 

18 

21.65 

71.6 

3 

21.65 

67.4 

11 

21.65 

86.5 

19 

21,65 

72.6 

4 

21.65 

65.7 

12 

21.65 

82.9 

20 

21.65 

73.4 

5 

21.65 

63.7 

13 

21.65 

76.2 

21 

21.65 

73.5 

6 

21.65 

61.9 

14 

21.65 

69.5 

22 

21.65 

73.4 

7 

21.65 

66.7 

15 

21.65 

66.5 

23 

21.65 

.  72.8 

8 

21.65 

73.7 

16 

21.65 

'  66.2 

24 

21.65 

71.5 

In  this  case  the  results  at  the  even  and  odd  hours  have  different  weights,  and  the  values  were  separated 
into  two  groups  of  12  observations  each. 


We  have  for  the  even  hours:  Si  ~  69-1 

52  =  65.7 

53  =  61.9 

54  =  73.7 
Sg  =  86.1 
Sg  82.9 


S7  =69.5 
Sg  =66.2 
Sg  =  71.6 
Sio  =  73.4 
S,i  =  73.4 
S12  =  71.5 


And  substituting  these  values  in  the  formul®  for  twelve  observations  in  a  cycle,  as  given  above,  we  find: 

A  =  72.1  I  ai  =  —  3.87  |  a*  =  -f-  5.08  |  ag  =  —  1.77  \a^  =  —  0.11 

I  5i  =  —  0.62  I  *2  =  —  5.23  I  is  =  -f  3.67  |  ig  =  —  0.83 

whence  tbe  equation : 

^i  =  72.1  +  3.92  sin  {8  +  260°  54')  -|-  7.29  sin  {2  8  +  135°  35')  +  4.08  sin  (3  8  +  334'’  21') 

+  0.84  sin  (4  e  -f  188°.) 

The  angular  equivalent  of  21"" .65  being  5°  25',  since  24  hours  are  represented  by  360°,  we  can  refer 

the  epoch  of  the  above  equation  to  midnight,  by  changing  the  angles  Ci  C2  O3 - -  by  —  5°  25',  twice 

—  5°  25',  thrice  —  5°  25'  -----  and  find : 

if,,  =  72.1  +  3.92  sin  {8  +  255°  29')  +  7.29  sin  (2  8+  124°  45')  4.08  sin  (3  8  +  318°  06') 

-b  0.84  sin  (4  8+  166°.) 

In  like  manner,  we  find  for  the  odd  hours,  where  Si  =  69.8,  Sg  =  67.4,  S3  =  6.3.7,  &c.,  the  equation 
referring  to  the  epoch  23**  21”* .65: 

Win  =  72.1  -I-  4.03  sin  (8  +  249°  15')  +  7.11  sin  (2  8  -(-  106°  54')  +  3.58  sin  (3  8  +  287°  03') 

+  0.91  sin  (4  8+  123°.) 
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Which  becomes,  when  referred  to  midnight,  as  the  epoch  from  which  the  angle  B  counts,  at  the  rate  of 
15°  an  hour ; 

=  72.1  +  4.03  iin  {B  +  258°  50')  +  7.11  sin  {2  B  +  126°  04')  +  3.58  sin  (3  ^  +  315°  48') 

+  0.91  sin  (4  B  +  161°.) 

The  values  in  equation  have  the  weight  57;  those  in  equation  the  weight  21.  The  mean,  by 
weights,  of  the  two  equations,  furnishes  the  final  equation : 

72.1  +  3.95  sin  {B  +  256^^  19')  +  7.25  sin  (2  B  +  125^  05')  +  3.96  sin  {3  B  +  317^  31') 

+  0.86  sin  (iB+  165°,) 

which  will  be  found  to  represent  the  observations  very  closely. 

Maxima  or  minima  occur  at  5h,  55m,  a.  m*;  at  114. 00^.  a.  m. ;  at  154.  35m,  (p.  m.,)  and  about  20|4.  (p.  m.) 
To  illustrate  the  use  of  the  formulae  for  eight  observations  in  a  cycle,  I  select  an  example  from  my  dis¬ 
cussion  of  the  meteorological  observations  of  Captain  (now  Sir  Leopold)  M’Clintock  in  the  Arctic  regions  in 
1857-’58-’59. 

In  Baffin  Bay,  latitude  72°.5,  longitude  65°. 8  W.,  the  elevating  and  depressing  influence  of  the  wind 
from  different  directions  was  found  as  follows,  indicating  a  temperature  above  the  mean;  —  below  the 
mean: 


True  direction 

of  wind. 

Effect  on 
temperature. 

o 

N . 

—  0.8 

NE.  . . 

+  0. 

E . 

+  0.1 

BE . 

-1-8.0 

S. . 

-f  0.4 

8W . 

—  1.7 

W . 

—  0.9 

NW . 

—  0.8 

Counting  B  from  the  north,  in  the  direction  E.,  S.,  &c.,  to  360° ;  putting  Si  =  +  0.7,  Sj  =  +  0.1,  &c., 
and  working  o^)  the  numerical  equations  according  to  preceding  formulas,  we  find : 

¥=+  10.5  sin  {B  +  3380)  +  0o.8  sin  (2  B  +  1730.) 

The  SE.  wind  is,  therefore,  the  warmest,  and  elevates  the  temperature  2°.2 ;  the  SW.  wind  the  coldest, 
and  depresses  the  same  1°.4 

In  my  discussion  of  the  tides  at  Van  Rensselaer  Harbor,  North  Greenland,  the  form  of  the  spring-tide 
wave  is  represented  by  the  following  ordinates,  (in  feet,)  for  twelve  phases,  from  trough  to  trough.  Selecting 
six  of  these  for  our  example,  we  have : 


Phase. 

Ordinate. 

0 

0.0 

So 

60 

3.9 

Si  • 

120 

9.4 

\ 

180 

11.1 

So 

240 

7.9 

S 

300 

2.1 

S 

Applying  the  preceding  formulae  for  six  observations  in  a  cycle,  we  find : 

¥=+  5.73  +  5.67  sin  {B  +  280°)  +  0.20  sin  (2  B  +  295°.) 

Which  formula  represents  the  shape  of  the  wave  at  spring  tides,  the  total  range  being  then  11.1  feet 
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APPENDIX  No.  23. 

DESCRIPTION  OF  A  NEW  MODE  OF  CONSTRUCTING  THE  AXLE  OF  A  MAGNETIC  DIPPING  NEEDLE  —BY 

ASSISTANT  J.  E.  HILGARD. 

In  observations  of  tbe  magnetic  dip  the  mean  result  is  cleared  of  the  effects  of  collimation,  balancing, 
and  index  efrors,  by  tbe  inversion  of  the  needle  in  its  bearings,  the  reversal  of  polarity  and  the  reversal  of 
the  cii'cle.  The  effect  of  the  errors  in  the  figure  of  the  pivots  alone  remains  uncompensated,  except  so 
far  as  the  supporting  on  four  different  parts  of  the  pivots  has  that  effect.  Nor  can  the  agreement  of  the 
indications  of  the  needle  in  its  different  positions  increase  our  confidence  in  the  absence  of  errors  of  that 
class,  because  they  would  be  compensated  in  the  adjustment  for  reducing  the  other  errors  to  a  minimum. 

The  necessity  for  repeating  observations,  with  the  needle  resting  on  different  portions  of  the  pivots,  has 
always  been  felt,  not  only  in  order  to  eliminate  original  errors  in  the  figure  of  the  pivots,  but  also  in  order 
to  recognize  and  avoid  the  effects  of  minute  particles  of  rust  which  are  liable  to  be  found,  especially  when 
the  needles  are  exposed  to  the  sea  air.  The  method  of  effecting  this,  proposed  by  Mayer,  of  balancing  the 
needle  by  means  of  weights,  so  as  to  assume  various  inclinations,  has  the  disadvantage  not  only  of  the 
directive  force  being  diminished,  and  the  vibrations  sluggish  in  certain  positions,  but  alro  of  the  absolute 
strength  of  magnetization  entering  into  the  result,  rendering  it  necessary  that  the  magnetism  of  the  needle 
should  be  the  same  before  and  after  reversing  its  polarity — a  condition  difficult  to  accomplish. 

The  other  modes  in  frequent  use,  of  observing  at  different  azimuths,  fails  in  part,  in  high  magnetic 
latidude,  where  only  a  small  range  of  the  circumference  of  the  pivots  becomes  available,  since  all  dips  so 
observed  must  be  between  the  true  dip  and  90®. 

In  the  report  on  the  magnetic  survey  of  the  British  islands,  1839,  Major  Sabine  states  that  some  needles 
were  used,  in  which  the  axle,  instead  of  being  permanently  fixed  to  the  needle,  was  secured  in  its  place  merely 
by  strong  friction,  and  could  be  taken  out,  turned  a  portion  of  a  circle  on  its  own  centre  of  rotation,  and  replaced, 
fhus  enabling  the  points  of  the  circumference  of  the  axle,  in  contact  with  the  supporting  planes,  to  be  varied 
in  successive  trials. 

The  plan  seems  to  have  worked  well,  but  appears  not  to  have  been  subsequently  used.  Whether  this 
was  owing  to  the  more  perfect  figure  afterwards  given  to  the  pivots  of  ordinary  needles,  by  Gambey  and 
Barrow,  or  to  some  defect  in  the  construction  of  the  revolving  axles,  is  not  understood.  That  principle  of 
construction  has,  however,  lately  been  revived,  in,  perhaps,  a  somewhat  novel  form,  by  Assistant  J.  E.  Hil- 
gard,  and  has  been  successfully  executed  by  Mr.  Wm.  Wiirdemann,  on  needles  Nos.  1  ^d  3  of  the  dip 
circle  No.  10. 

The  axle  admits  of  being  turned  about  itself  (without  being  removed)  in  the  brass  collar  or  arbor,  by 
means  of  which  it  is  attached  to  the  needle.  In  this  manner  the  needle  may  be  made  to  rest  on  any  portion 
of  the  pivots,  and  by  means  of  an  index  on  the  square  shoulder,  by  which  the  axle  is  turned,  and  a  gradua¬ 
tion  on  the  brass  collar,  observations  may  be  made  in  symmetrically  arranged  positions  of  the  pivots.  The 
axles  fit  closely  into  these  arbors,  and  turn  smoothly,  yet  with  very  sufficient  friction. 

In  the  pair  of  needles  first  furnished  with  these  axles,  the  pivots  are  not  perfectly  concentric  with  the 
axles,  as  is  apparent  from  the  subjoined  observations  ;  but  that  defect  should  disappear  for  each  position  in 
the  mean  or  the  reversals.  The  positions  marked  0  upon  0  are  those  in  which  the  balance  of  the  needles 
was  adjusted. 
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OhservatioM  of  'magnetic  dipt  with  needles.  No.  1  and  No.  3,  at  the  Coast  Survey  officet  Washington  cityt 

September  12,  13,  and  15,  1862,  by  C.  A.  Schott. 


Po«ition  of 

axis. 

.  Polarity  of 
marked  end. 

Face  of  circle. 

Needle  Noi  1. 

Needle  No.  3. 

’ 

Observed  dip. 

Crossed 

means. 

Mean  dip. 

Observed  dip. 

Crossed 

means. 

Mean  dip. 

•  / 

/ 

•  / 

•  / 

/ 

•  / 

71  90  7 

71  14.8 

16.9 

33.8 

14.5 

90.1 

Wpst . 

34.9 

99.0 

95.4 

19.9 

Riiat  , , _ ....  . 

97.9 

71  23.4 

23.9 

71  19.7 

«ji«f 

70  50.7 

71  30.9 

Wpat . 

48.9 

16.6 

08.0 

12.7 

North . 

West . 

71  43.5 

18.9 

70  54.5 

10.8 

49.0 

71  17.8 

71  13.6 

71  11.7 

0.  upon  340. 

En*t. 1 1, TT . 

71  39.9 

70  41.5 

Went . 

35.8 

09.1  ' 

32.8 

09.0 

South . 

We«t;,...  _ 

70  39.1 

06.8 

71  38.5 

09.1 

37.9 

71  08.0 

45.5 

71  09.1 

0.  upon  60. 

. . 

71  13.3 

71  42.1 

^  ^ . 

WPHt _ , . 

70  51.7 

15.0 

12.9 

25.8 

North . 

wp«t . 

71  16.7 

19.9 

09.5 

05.4 

Kiiat....  ...... . 

39.7 

71  13.6 

70  58  0 

71  15.6 

0.  upon  180. 

North...,  .... . 

Kftiit^ ,,,  - 

79  05.3 

71  12.2 

West . 

71  56.4 

33.7 

70  59.5 

37.7 

South.... 

West . 

70  43.1 

90.0 

72  03.9 

25.6 

Ksjit...,  _ 

43.7 

71  91.8 

71  58.7 

71  31.7 

0.  upon  300. 

South . 

Siiiiit , , , , 

70  56.9 

71  53.9 

West . 

57.0  ■ 

09.1 

51.4 

21.9 

North . 

West . 

71  93.1 

13.4 

70  49.9 

18.9 

Vsst.... 

99.9 

71  11.3 

46.4 

71  20.0 

0.  upon  180. 

0.  upon  0. 

North . 

'Rant.,.,,. .... . 

71  17.9 

71  02.8 

West . 

14.0 

17  6 

70  55.2 

25.6 

South.... 

West . 

17.3 

19.2 

71  48.4 

29.6 

71  34.1 

East.... , _ . 

34.5 

71  18.4 

50.0 

0.  upon  300. 

0.  upon  130. 

Souths ,,, . 

Rest.. 

70  53.5 

71  40.0 

West . . 

71  00.9 

19.7 

33.0 

19.6 

North . . . 

West . 

46.0 

29.7 

70  45.3 

11.0 

East . . . 

58.6 

71  24.7 

49.1 

71  11.8 

0.  upon  60. 

0.  upon  340. 

North . 

East . 

71  49.0 

70  56.1 

West . 

44.5 

19.7 

55.9 

10.5 

. 

South . 

West . 

70  36.5 

19.6 

71  94.9 

11.5 

1 

East.... . . 

40.7 

71  12.7 

27.1 

1  71  11.0 

RECAPITULATION. 


Needle  No.  1.  Needle  No.  3. 


o  /  •  / 

Septembers .  7116.1  7113.5 

September  13 . . . . .  15.6  39.4 

September  15...... . .  18.6  15.6 

Mean* .  ”16.8  71  nis 


The  above  observations  are  so  arranged,  that  in  each  position  we  have  two  results  virtually  cleared  of 
collimation,  balance,  and  index  errors,  the  circle  having  been  reversed,  as  well  as  the  needle  inverted,  for 
each  state  of  polarity.  These  separate  results  are  brought  out  in  the  column  of  “crossed’ means.”  We  see, 
in  fact,  in  general,  a  very  close  agreement  of  the  two  values,  while,  in  a  few  cases,  there  is  a  considerable 
difference.  This  is,  doubtless,  to  be  looked  upon  as  arising  from  some  accidental  cause,  as  the  attachment 
of  some  mote  to  the  needle,  and  indicates  that  these  observations  ought  to  be  repeated. 

On  each  day  the  observations  were  made  in  three  positions  of  the  axle,  and  the  mean,  therefore,  depends 
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upon  twelve  diflferent  portions  of  the  cylindrical  surfaces  of  the  pivots.  The  individual  results  show  wider 
differences  than  we  should  have  lopked  for,  and  we  believe  that  a  more  perfectly  cylindrical  figure  of  pivots 
can  he  attained. 

.  The  close  agreement  of  the  means  by  both  needles,  nevertheless,  points  to  a  compensation  of  errors,  and 
inspires  confidence  in  the  result. 


APPENDIX  No.  24. 

NOTICE  OF  EARTHQUAKE  WAVES  ON  THE  WESTERN  COAST  OF  THE  UNITED  STATES,  ON  THE  23d  AND 

25th  DECEMBER,  1854. 

[Communicated  to  the  American  Association  for  the  Advancement  of  Science,  by  A.  D.  Bache,  Superintendent,  under 

authority  of  the  Treasury  Department.] 

In  February,  1855,  I  received  from  Lieut.  W.  P.  Trowbridge,  of  the  Corps  of  Engineers,  assistant  in 
the  Coast  Survey,  in  charge  of  the  tidal  observation  on  the  Pacific  coast,  a  letter  calling  my  attention  to  the 
singular  curves  traced  by  the  self-registering  tide-gauge  at  San  Diego,  on  the  23d  and  25th  of  December,  and 
remarking  that  the  irregularities  of  the  curve  could  not  be  produced  by  disturbances  from  storms,  as  the 
meteorological  records  for  the  whole  coast  showed  a  continuance  at  that  time  of  an  ordinary  state  of  weather, 
and  the  length  of  the  wave  was  too  great  to  be  explained  by  such  action.  **  There  is  every  reason  to  presume 
(he  continues)  that  the  effect  was  caused  by  a  sub-manne  earthquake.”  No  shock,  however,  has  been  felt 
at  San  Francisco. 

When  the  record  sheet  of  the  self-registering  gauge  at  San  Francisco  was  received,  similar  irregularities 
in  the  curves  for  the  same  days  were  found  upon  it.  The  sheet  for  Astoria  presented  little  or  no  special 
irregularity.  These  were  the  only  self-registering  gauges  actually  in  operation  at  this  time. 

Waves  of  short  period  would,  of  course,  escape  detection  by  the  ordinary  hourly  or  half-hourly 
observations. 

About  the  20th  of  June,  we  received  accounts  from  Japan  of  a  violent  earthquake  on  the  23d  of 
December,  the  notice  of  which  was  more  circumstantial  than  usual,  from  the  damage  to  the  Russian  frigate 
Diana,  in  the  port  of  Simoda,  on  the  island  of  Niphon,  from  the  excessive  and  rapid  rise  and  fall  of  the 
water. 

A  detailed  account  of  the  phenomena  of  this  earthquake,  and  of  the  rise  and  fall  of  the  sea  produced  by 
it  in  different  places  on  the  coasts  of  the  Pacific,  is  much  to  be  desired,  an  J I  have  thought  that  by  the 
publication  of  the  results  obtained  by  the  Coast  Survey,  the  publication  of  official  reports  of  the  phenomena 
might  be  induced.  Perhaps  even  similar  observations  may  have  been  made,  and  these  registers  of  the  self¬ 
acting  tide-gauge  will  show  what  observations  it  is  desirable  to  have  for  comparison. 

Thus  far  we  are  left  to  the  public  prints  for  the  information  obtained,*  and  the  different  accounts  are 
quite  discrepant  where  they  give  details,  and  are  usually,  as  intended  merely  for  general  information,  too 
vague  in  the  statements  to  give  satisfactory  means  of  comparison. 

A  correspondent  of  the  New  York  Herald,  writing  from  Shanghae,  gives  the  following  notes,  stated  to 
be  derived  from  an  officer  of  the  frigate  Diana : 

“  At  9  a.  m.  on  the  23d  of  December,  weather  clear,  thermometer  72^,  barometer  30^,  a  severe  shock  of 
an  earthquake  was  felt  on  board  the  frigate,  shaking  the  ship  most  severely.  This  shock  lasted  full  five 
minutes,  and  was  followed  at  quick  intervals  by  rapid  and  severe  shocks  for  thirty  minutes.” 

^  Since  reading  this  paper  I  have  received,  through  the  kindness  of  Commodore  M.  C.  Perry,  a  copy  of  a  letter  from 
Captain  H.  A.  Adams,  U.  S.  K.,  who  visited  Japan  in  the  steamer  Powhatan,  to  exchange  ratifications  of  the  treaty  be¬ 
tween  Japan  and  the  United  States.  Captain  Adams  says  :  Simoda  has  suffered  dreadfully  since  your  visit  there.  On  the 
23d  of  December  there  were  several  shocks  of  earthquake.  The  sea  rose  in  a  wave  five  fathoms  above  its  usual  height, 
overflowing  the  town  and  carrying  houses  and  temples  before  it  in  its  retreat.  When  it  fell,  it  left  but  four  feet  of  water 
in  the  harbor.  It  rose  and  sunk  this  way  five  or  six  times,  covering  the  shores  of  the  bay  with  the  wrecks  of  boats^ 
junks,  and  buildings.  Only  sixteen  houses  were  left  standing  in  the  whole  place.  The  entire  coast  of  Japan  seems  to 
have  suffered  by  this  calamity.  Tedo  itself  was  injured,  and  the  fine  city  of  Osaka  entirely  destroyed.’’  Captain  Adams 
then  gives  an  account  of  the  disaster  to  the  Russian  frigate  Diana,  Admiral  Pontiatine  commanding,  which  was  so  injured 
in  the  harbor  of  Simoda  as  to  lead  finally  to  her  entire  loss. 
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“  At  9.30  a.  m.  the  sea  was  observed  washing  into  the  bay  in  one  immense  wave,  thirty  feet  high,  with 
awful  velocity;  in  an  instant  the  town  of  Simoda  was  overwhelmed,  and  swept  from  its  foundations.’* 
*  *  *  *  “  This  advance  and  recession  of  the  water  occurred  five  times.  *  *  *  By  2^.  30m.  p.  m 

all  was  quiet.” 

A  communication  in  the  same  paper,  purporting  to  give  an  extract  from  the  log-book  of  the  Diana% 
states  that — 

“  At  a  quarter  past  nine,  without  any  previous  indication,  the  shock  of  an  earthquake,  which  lasted  two  or 
three  minutes,  causing  the  vessel  to  shake  very  much,  was  felt  both  on  deck  and  in  the  cahin ;  at  ten  o’clock  a 
large  wave  was  observed  entering  the  bay.  •  *  •  *  The  rising  and  falling  of  the  water  were  very 

great,  the  depth  varying  from  less  than  eight  to  more  than  forty  feet ;  and  these  changes,  at  intervals  of 
about  five  minutes,  continued  until  noon.  *  *  •  *  *  Scarcely  had  half  an  hour  elapsed  when  the 

rising  and  falling  of  the  water  became  more  violent  than  before.  Between  this  time  and  a  quarter  past  two 
(when  the  agitation  again  became  much  less)  the  frigate  was  left  four  times  on  her  side,  and  once  while  thus, 
laid  in  only  four  feet  of  water.” 

**  Continuing  to  decrease  in  violence  and  frequency,  by  three  p.  m.  the  agitation  of  the  water,  and  the 
motion  of  the  vessel  consequent  thereon,  were  very  slow.  •  •  *  *  At  this  time  a  fresh  west  wind  was 
blowing,  the  barometer  stood  at  29.87,  and  the  thermometer  was  10.50  degrees  R.,  (about  65.63  degrees  F.”) 

The  official  report  of  the  disaster  to  the  frigate  will  probably  contain  further  and  more  precise  particulars 
of  the  phenomena. 

Mr.  P.  W.  Graves  gives  in  the  Polynesian  a  notice,  for  which  I  am  indebted  to  Mr.  Meriam,  of  an 
extraordinary  rise  and  fall  of  the  waters  at  Peel’s  island,  one  of  the  Bonin  islands,  on  the  23d  of  December. 
The  first  rise  noticed  was  fifteen  feet  above  high  water,  followed  by  a  fall  which  left  the  reefs  entirely  bare. 
The  hour  when  this  occurred  is  not  stated.  “  The  tide  continued  to  rise  and  fall  during  the  day  at  intervals 
of  fifteen  minutes,  gradually  lessening  until  the  evening.” 

At  Peel’s  island  the  waters  rose,  on  the  evening  of  the  25th  of  December,  to  the  height  of  twelve  feet 
I  have  not,  however,  seen  any  notice  of  an  earthquake  on  that  day. 

I  present  to  the  association  a  copy  of  the  curves  traced  by  the  self-registering  gauges  at  the*  Coast 
Survey  tidal  stations  at  San  Diego,  San  Francisco,  and  Astoria,  on  the  23d  and  25th  of  December,  1854^ 
(Plate  No.  50.) 

The  curves,  representing  tides  of  short  period,  being  traced  upon  the  falling  or  rising  curve  of  the 
regular  tide,  their  peculiarities  are  not  so  readily  seen  as  when  shown  in  the  second  diagram,  (Plate  No.  50,) 
where  the  regular  tidal  curve  is  represented  as  a  horizontal  line.  The  times  of  the  San  Diego  curve  are 
reduced  to  San  Francisco  time.  The  curve  at  San  Diego  presents  many  minor  irregularities,  from  the  motion 
of  the  float  not  having  been  sufficiently  checked  to  prevent  the  recording  of  the  waves  caused  by  the  wind. 

Upon  a  falling  tide  the  crests  of  these  waves  will  be  met  earlier,  and  the  hollows  later,  than  upon  a 
horizontal  surface,  and  the  intervals  from  crest  to  crest,  or  from  hollow  to  hollow,  will  be  affected  by  the 
change  of  rate  of  fall.  Upon  a  rising  tide  the  reverse  will  occur. 

There  can  be  no  doubt  that  these  extraordinary  rises  and  falls  of  the  water  at  short  intervals  were  produced 
by  the  same  cause  which  determined  the  extraordinary  rise  and  fall  in  the  harbor  of  Simoda,  in  Japan,  and 
at  Peel’s  island. 

The  San  Francisco  curve  presents  three  sets  of  waves  of  short  interval. 

The  first  begins  about  ik,  12m.,  and  ends  at  Sh.  52m;  the  interval  being  ih,  40m.  The  second  begins 
at  about  9h.  35m.,  and  ends  at  13A.  45m.,  the  interval  being  4A.  10m.  The  beginning  of  the  third  is  about 
13|A.,  and  its  end  is  not  distinctly  traceable. 

The  crest  of  the  first  large  wave  of  the  three  sets  occurred  at  the  respective  times  of  44.  42m.,  94* 
54m.,  and  144.  17m.,  giving  intervals  of  54.  12m.  and  44.  23m. 

The  average  time  of  oscillation  of  one  of  the  first  set  of  waves  was  35m.,  one  of  the  second  31m.,  and 
of  one  of  the.  third  about  the  same.  The  average  height  of  the  first  set  of  waves  was  .45  of  a  foot  on  a  tide 
which  fell  two  feet,  of  the  second  .19  of  a  foot  on  a  tide  which  rose  three  feet,  of  the  third  somewhat  less 
than  .10  of  a  foot  on  a  tide  which  fell  some  seven  feet.  The  phenomena  occurred  on  a  day  when  the  diurnal 
inequality  of  the  tide  was  very  considerable.  The  greatest  fall  of  the  .tide  during  the  occurrence  of  the 
first  set  of  waves  was  .70  of  a  foot,  and  the  corresponding  rise  .60  of  a  foot.  In  the  second  the  correspond¬ 
ing  quantities  were  .30  of  a  foot,  and  in  the  third  .20  of  a  foot.  These  waves  would  not  have  attracted 
general  attention. 
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There  is  a  general  analogy  in  the  sequence  of  the  waves  of  the  three  sets  which  seems  to  mark  them  as 
belonging  to  a  rfcurrence  of  the  sa,me  series  of  phenomena.  In  the  Diagram  No.  3  A,  (Plate  No.  50,)  the 
heights  of  the  successive  waves  of  the  first  set  at  San  Francisco  are  shown  by  the  dots  joined  by  full  lines* 
and  of  the  second  by  those  joined  by  the  fine  dotted  line.  The  full  faint  lines  show  the  heights  of  the  first 
series  at  San  Diego,  and  the  broken  faint  lines  the  heights  of  the  second. 

The  heights  in  hundredths  of  a  foot  are  marked  at  the  side  of  the  diagram,  and  those  of  the  successive 
waves  are  placed  at  regular  intervals,  the  waves  being  numbered  from  0  to  7  at  the  top  of  the  diagram.  The 
height  is  the  mean  of  the  fall  from  a  crest  to  a  hollow,  and  of  the  succeeding  rise  from  the  same  hollow  to 
the  next  crest.  The  times  of  oscillation  from  one  crest  to  the  next  succeeding  are  placed  on  the  same 
diagram,  the  times  being  written  at  the  right  hand,  and  the  wave  being  designated  at  the  lower  part  of  the 
Diagram  No.  3  B,  Plate  No.  50.  The  full  line  represents  the  times  of  the  first  series  at  San  Francisco,  and 
the  broken  line  the  times  of  the  second.  The  full  and  broken  faint  lines  represent  the  times  of  the  first  and 
second  series  at  San  Diego.  The  intervals  between  the  times  of  occurrence  of  the  crests  of  the  successive 
waves  in  the  first  and  second  series  diminish  from  5A.  \(im,  to  4A.  48w.  by  irregular  differences. 

The  effect  of  the  rising  or  falling  tide,  upon  which  these  waves  occur,  is,  of  course,  greater  in  disturbing 
the  heights  than  the  times. 

The  series  itself  looks  like  the  result  of  several  impulses,  not  of  a  single  one,  the  heights  rapidly 
increasing  to  the  third  wave,  then  diminishing  as  if  the  impulse  had  ceased ;  then  renewed,  then  ceasing, 
leaving  the  oscillation  to  extinguish  itself. 

•  If  we  had  a  good  scientific  report  of  the  facts  as  they  occurred  at  Simoda,  the  subject  would  lose  the 
conjectural  character  which  must  otherwise  belong  to  it.  Although  we  have  no  account  of  the  place  where 
the  earthquake  had  its  origin,  the  violence  of  its  effects  in  Japan,  and  the  diminished  effects  at  PeePs  island, 
show  that  Japan  was  certainly  not  far  from  the  seat  of  action. 

Five  successive  waves  of  considerable  height  are  spoken  of  as  having  occurred  at  Simoda,  while  by  the 
gauge  we  trace  eight,  of  which  seven  are  of  considerable  height.  The  highest  wave  at  Simoda  was  estimated 
at  thirty  feet,  at  Peel’s  island  at  fifteen  feet.  At  San  Francisco  it  was  .65  foot,  and  at  San  Diego  in  the  first 
series  .50  foot. 

At  San  DiegOj  the  same  three  series  of  waves  are  distinctly  shown.  The  first  begins  Ih.  22m.  later 
than  at  San  Francisco,  correction  having  been  made  for  the  difference  of  longitude,  and  ends  OA.  52m.  later. 
The  interval  is  30m.  less  than  at  San  Francisco,  the  oscillation  being  rather  shorter  than  at  the  last  named 
point.  The  second  begins  Oh.  54m.  later  than  at  San  Francisco,  and  ends  34m.  later.  The  third  begins 
about  54m.  later  than  at  San  Francisco.  The  average  time  of  oscillation  of  the  first  set  of  waves  is  31m., 
and  of  the  second  29m.,  being  respectively  4m.  and  2m.  less  than  of  the  corresponding  series  at  San  Francisco. 

The  average  height  of  the  first  waves  was  .17  foot  lower  than  at  San  Francisco,  and  the  second  as  much 
higher.  This  fact,  taken  with  the  difference  in  the  times  of  oscillation,  leads  me  to  suppose  the  difference  in 
the  two  series  due  to  interference,  which  is  also  suggested  by  the  position  of  San  Diego,  in  reference  to  the 
islands  separating  the  Santa  Barbara  sound  from  the  ocean. 

The  general  analogy  in  the  succession  of  heights  of  the  mean  of  the  two  series,  as  shown  in  Diagram 
No.  3  C,  and  in  the  times  as  shown  in  D,  of  the  same  diagram,  is  very  satisfactory. 

The  difference  in  the  periods  of  the  tide  at  which  the  waves  occurred  would  tend  to  cause  discrepancies. 

The  first  series  occurred  on  a  rising  tide  of  four  feet,  while  at  San  Francisco  it  was  upon  a  falling  tide 
of  two  feet.  The  second  began  near  high  water,  and  was  chiefly  upon  a  falling  tide  of  seven  feet,  while  at 
San  Francisco  it  was  upon  a  rising  tide  of  four  feet. 

The  forms  of  some  of  the  individual  waves  in  the  second  series  at  San  Francisco  and  San  Diego  accord 
remarkably,  as  those  marked  1,  3,  4,  5,  and  6,  when  reduced  to  the  horizontal  line.  The  comparison  on  the 
curve  where  the  distortion  remains,  is  also  very  instructive.  The  waves  marked  1,  4,  6,  and  7,  are  not  unlike 
in  the  first  and  second  sets  at  San  Diego. 

The  observations  at  San  Diego  confirm,  then,  in  general,  the  inferences  derived  from  those  at  San 
Francisco.  The  register  at  Astoria  throws  no  new  light  upon  the  subject.  The  bar  at  the  entrance  of  the 
Columbia  river  would  explain  why  the  oscillations  were  lost  or  greatly  reduced  at  Astoria,  even  if  they 
arrived  off  the  entrance  of  the  riVer.  The  disturbance  is  marked  on  the  register,  but  in  an  irregular  and 
confused  manner. 

It  was  also,  apparently,  preceded  by  unusual  oscillations  of  the  water. 

After  allowing  for  the  very  free  action  of  the  float  of  the  San  Diego  gauge,  there  appear  to  have  been 
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indications  of  disturbance  previous  to  the  great  earthquake  shocks,  and  following  them,  occurring  at  intervals 
for  several  days  after  the  23d  of  December.  The  San  Francisco  gauge  presents  similar  indications. 

No  special  effect  appears  to  have  been  produced  upon  the  time  or  height  of  high  or  low  water  by  the 
earthquake,  which  merely  caused  series  of  oscillations  upon  the  great  tidal  wave. 

I  now  proceed  to  draw  from  these  results  some  conclusions  as  to  the  progress  of  the  ocean  wave  accom¬ 
panying  the  earthquake. 

The  latitudes  and  longitudes  of  the  places  referred  to  are  as  follows : 


Latitude  N. 

Longitude  W. 

o  / 

o  / 

A.  m. 

Sun  Diego . 

32  42 

117  13 

7  49 

San  Francisco . 

37  48 

122  26 

8  10 

Simoda . 

34  40 

221  02 

14  44 

The  distance  from  San  Diego  to  Simoda,  from  these  data,  is  4,911  nautical  miles ;  and  from  San  Francisco 
to  Simoda,  4,526  nautical  miles. 

According  to  one  account,  the  disturbance  began  at  Simoda  at  9  a.  m.,  or  23d  11  A.  44m.  Greenwich 
mean  time,  and  the  first  great  wave  half  an  hour  after.  The  first  disturbance  at  San  Francisco  was  at  23d 
OA.  22m. f  or  12A.  38m.  after  that  at  Simoda,  and  the  first  great  wave  at  23d  Oh.  52m.,  giving  the  same 
interval.*  The  distance  and  time  from  this  account  give  for  the  rate  of  motion  of  the  wave  358  miles  per 
hour,  or  6  0  miles  per  minute. 

The  second  account  would  give  for  the  time  of  transmission  \2h.  15m.,  and  for  the  rate  of  motion  370 
miles  per  hour,  or  6.2  miles  per  minute. 

The  San  Diego  observations  give  for  the  time  of  transmission  of  the  wave  from  Simoda  to  San  Diego 
\ih.  Om.  by  the  first  account,  and  \0h.  45m.  by  the  second  account,  which  combined  with  the  distance,  give 
354  miles  per  hour  for  the  mean  result,  or,  sensibly,  the  same  result  as  derived  from  the  beginning  at  San 
Francisco,  The  first  great  wave  would  give  identically  the  same  result. 

From  the  results  obtained,  we  may  determine  the  mean  depth  of  the  Pacific  ocean  in  the  path  of  the 
earthquake  waves.  We  have  found  for  the  rate  of  motion  from  6.0  to  6.2  miles  per  minute,  and  for  the 
duration  of  an  oscillation  35  minutes  at  San  Francisco,  and  31  at  San  Diego.  This  would  give  for  the  length 
of  the  wave  on  the  San  Francisco  path  209  miles  to  216  miles;  an^on  the  San  Diego  path,  183  miles. 

A  wave  of  212  miles  in  length  would  move  with  a  velocity  of  6.1  miles  per  minute  in  a  depth  of  1,887 
fathoms,  (Airy,  Tides  and  Wares,  Encyc.  Metrop.,  p.  291,  Table  II;)  the  second  account  would  give  a 
depth  of  2,005  fathoms.  The  corresponding  depth  on  the  San  Diego  path  is  1,843  fathoms. 

The  disturbance  of  the  25th  of  December  presents  at  San  Francisco  three  sets  of  waves  of  seven  each, 
and  at  San  Diego  one  set  of  seven,  agreeing  in  their  general  features  with  those  at  San  Francisco ;  and  then 
a  set  of  seventeen,  in  w  hich,  at  first,  intermediate  waves  seem  to  be  wanting  at  San  Francisco,  or  which  have 
no  analogous  oscillations  there.  The  crests  of  the  first  set  occurred  at  a  mean  about  17  minutes  earlier  at 
San  Diego  than  at  San  Francisco ;  the  heights  on  the  average  were  nearly  the  same,  being  .39  foot  at  San 
Diego,  and  .44  foot  at  San  Francisco,  and  the  time  of  oscillation  at  the  two  places  the  same,  namely,  41m» 
The  origin  of  the  disturbance  was  probably  nearer  to  San  Diego  than  to  San  Francisco. 


APPENDIX  No.  25. 

ON  THE  ORIGIN,  GROWTH,  SUBSTRUCTURE,  AND  CHRONOLOGY  OF  THE  FLORIDA  REEF.— BY  CAPTAIN  K 

B.  HUNT,  CORPS  OF  ENGINEERS,  U.  S.  A. 

New  Haven,  Conn.,  November  18,  1862. 

Sir  :  The  examination  of  the  Florida  reef,  keys,  and  mainland  by  Professor  Agassiz  in  1850-*51.  (Coast 
Survey  Report,  1851,  Appendix  No.  10,)  marks  an  era  in  our  knowledge  of  the  singular  geological  problems 
there  exhibited,  and  especially  of  their  zoological  phases.  This  exploration,  made  under  Coast  Survey 


*  The  time  is  reckoned  for  Simoda,  eastward,  and  for  California,  westward,  from  Greenwich. 

31  c  s 
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auspices,  was  amply  justified  by  the  fact  that  the  Florida  reef  is  the  gi*eat  American  danger  to  navigation. 
One  of  the  best  aids  in  avoiding  reef  risks  is  a  clear  insight  into  the  stmeture  of  the  reefs  and  keys,  and  this 
can  only  result  from  scientific  researches,  aided  by  the  Coast  Survey  detailed  hydrography,  now  well  advanced. 
The  millions  of  property  wrecked  on  the  reef  are  in  great  part  sacrificed  to  a  needless  ignorance  of  hydrogra¬ 
phy,  reef  structure,  currents,  winds,  and  even  lights  and  beacons.  Reef  pilots  are  not  employed,  and  ship¬ 
masters  are  so  poorly  supplied  with  precise  knowledge  of  the  kind  needed  for  insuring  safe  navigation  amid 
these  dangers,  that  many  wrecks  result  solely  from  their  ignorance.  During  the  five  seasons  (1857-’62)  in 
which  I  was  charged  with  the  construction  of  Fort  Taylor,^  at  Key  West,  1  had  good  opportunities  for 
knowing  the  history  of  the  wrecks,  occurring  about  at  the  average  rate  of  one  a  week.  I  am  now  of  the 
opinion  that  the  loss  of  property  in  wrecks,  which  would  be  preventable  by  such  accurate  knowledge  as  can 
be  furnished  to  navigators  when  the  Coast  Survey  shall  have  published  the  complete  reef  hydrography,  and 
its  full  scientific  discussions  of  reef  structure,  tides,  currents,  and  winds,  has  regularly  exceeded  the  annual 
expense  of  the  entire  survey.  Many  shipmasters  are  incorrigibly  ignorant,  and  several  wrecks  have,  to  my 
knowledge,  octurred  by  masters  not  knowing  new  lights  wdiich  had  been  for  many  months  conspicuously 
advertised  in  all  the  custom-houses  and  in  commercial  papers.  Should  shipping  merchants  insist  on  having 
none  but  intelligent  captains,  and  then  furnish  them  with  the  very  best  information  concerning  the  reef 
neighborhood,  a  large  portion  of  the  wrecks  would  be  prevented.  I  think  the  study  of  currents,  and 
especially  of  current  variations^  in  and  near  the  Florida  channel,  is  now  peculiarly  needed  for  preventing 
wrecks  in  this  region.  The  fluctuations  of  currents  from  their  supposed  normal  type,  certainly  cause 
numerous  disasters.  The  lack  of  distinct  ideas  as  to  the  relations  between  the  reef  and  the  keys,  and 
ignorance  of  the  manifest  signs  of  proximity  to  the  reef,  are  the  real  causes  of  many  disasters.  The  Coast 
Survey  has  done  so  much  to  disarm  the  reef  of  its  teiTors  and  to  make  known  its  true  character,  that,  aside 
from  my  own  connexion  with  the  Coast  Survey  organization,  it  seems  appropriate  for  me  to  present  to  you 
some  views  on  the  origin,  growth,  substructure,  and  chronology  of  the  reef,  which  have  resulted  from  my 
observations  while  at  Fort  Taylor,  and  which  may  prove  a  needful  supplement  to  Prof.  Agassiz’s  report. 

The  grand  curve  of  our  Atlantic  coast  terminates  in  the  remarkable  crescent  of  keys  and  reefs  which 
begins  some  miles  north  of  Cape  Florida,  and  extends  in  a  well-defined  curve  some  tw'o  hundred  and  forty 
statute  miles  to  Tortugas  bank.  At  Cape  Florida  its  axis  is  north  and  south.  In  moving  down  the  reef  this 
direction  revolves  with  the  sun,  until  at  Tortugas  it  bears  about  5°  N.  of  W.  This  crescent  consists  of  a  line 
of  keys  and  a  parallel  outer  line  of  reefs  which  are  separated  on  an  average  between  five  and  six  miles  by  a 
navigable  channel  obstructed  by  coral  heads.  The  reef  terminates  about  opposite  the  Marquesas,  some  fifty 
miles  east  of  Tortugas  bank.  Betweeh  the  line  of  keys  and  the  mainland  of  Florida  is  a  body  of  shoal 
water,  shaped  much  like  a  cornucopia,  which  embraces  Key  Biscayne  bay.  Card’s  sound,  Barnes’s  sound,  and 
the  bay  of  Florida. 

The  line  from  Tortugas  to  Cape  Romano,  which  may  be  taken  as  the  mouth  of  this  cornucopia,  is  one 
hundred  and  twenty  miles  long,  the  deepest  water  on  it  being  twenty  fathoms,  and  all  within  or  east  of  it 
being  still  shoaler  and  characterized  hy  singular  enness  of  bottom.  The  straits  of  Florida,  between  the 
reef  and  the  Cuban  coast,  are  about  a  hundred  miles  wide,  and  the  bottom  slopes  from  the  reef  down  to  eight 
hundred  fathoms,  just  ofi*  the  submerged  cliffs  of  Cuba.  The  one  hundred  fathom  curve  of  the  bottom  is 
about  seven  miles  out  from  Cape  Florida,  and  from  thence  to  Tortugas  it  gradually  separates  further  from  the 
keys,  being  there  over  twenty  miles  out. 

The  well-traced  curve  along  which  this  grand  Florida  bank  thrusts  itself  out  into  the  deep  water  of  the 
Gulf,  is  strikingly  significant  of  some  continuous  and  regular  agency  in  its  production.  The  adjacent  flow 
of  the  Gulf  Stream  would,  mo§t  naturally,  be  assumed  to  govern  in  some  w^ay  the  production  of  this  curve. 
It,  however,  runs  in  the  wrong  direction  to  serve  this  explanatory  use,  and  it  is,  in  fact,  rarely  found  to  run 
close  in  upon  the  reef.  There  is,  however,  an  eddy  counter  current,  intermitting  in  character  and  of  variable 
rate ;  but,  on  the  whole,  a  positive  and  prevailing  current.*  At  Cape  Florida  it  is  narrow  and  precarious ; 
but  it  widens  as  it  sweeps  to  the  westward,  occasionally  becoming  over  ten  miles  wide  at  Key  West,  and 
twenty  miles  off  Tortugas.  It  sometimes  runs  over  two  knots,  and  is  a  great  help  to  vessels  bound  west» 
when  their  masters  know  the  reef  w’ell  enough  to  venture  so  near.  There  is  much  need  of  more  precise 
observations  to  make  out  the  characteristics  of  this  current ;  but  its  existence  and  its  intermitting  and  some¬ 
times  powerful  set  are  facts  attested  by  all  who  know  these  waters  thoroughly. 


o  See  C.  S.  Kept.,  1868,  Ap  ,  p.  32  ;  Am.  J.  Sci.,  1859,  v.  27,  p.  206. 
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After  careful  consideration,  I  am  led  to  ascribe  the  peculiar  shaping  and  growth  of  the  Florida  bank, 
including  the  keys,  reefs,  and  substructure,  mainly  to  the  sweeps  of  this  eddy  counter  current.  Darwin, 
Dana,  and  Agassiz,  have  so  fully  stated  the  zoological  and  other  ordinary  elements  of  reef  and  key  growth, 
that  I  need  only  refer  to  their  works  for  details.*  Special  circumstances,  however,  so  far  modify  the 
structure  of  the  Florida  reef  that  it  is  not  fully  embraced  in  the  principles  laid  down  by  these  writers.  It  is 
not  an  atoll,'  a  fringing  reef,  or  a  barrier  reef,  in  the  accepted  sense  of  these  designations  ;  but  it  is  a  reef,  or 
bank,  shooting  out  independently  hy  its  end  into  the  deep  Gulf  waters.  Such,  at  least,  is  the  view  to  which 
I  have  been  led  by  simply  considering  the  existing  agencies  as  actually  working. 

The  reef  proper  is  the  main  field  of  coral  growth.  This  growth  is  not  in  one  compact  mass,  but 
in  diversified  coral  heads,  or  detached  masses.  The  bold  slope  of  the  reef,  towards  the  Gulf  Stream,  to  the 
proper  depth  of  growing  coral,  which  here  does  not  exceed  a  hundred  feet,  and  the  broad  top  surface  of  the 
reef  section  are  teeming  with  solid  corals  and  shells.  The  branching  corals  grow  wherever  the  violence  of 
the  sea  does  not  prohibit,  and  where  moving  sand  does  not  forbid  a  secure  foundation  for  coral  colonies. 

In  general,  wherever  there  are  solid  surfaces  free  from  sand  and  weed,  and  which  are  wa.sbed  by  warm 
moving  salt  water,  the  coral  eggs,  difiused  throughout  the  reef  waters,  attach  themselves  and  grow  to  the 
limit  of  their  capacity.  Thus,  the  stones  of  the  Fort  Taylor  breakwater  and  foundations,  palmetto  piles, 
iron  bars  lost  overboard,  &c.,  have  become  coated  with  branching  and  solid  corals,  whose  growth,  between  the 
date  of  immersion  and  that  of  diving  up,  give  a  measure  of  coral  increase.  Throughout  the  sand-covered 
bottom,  between  the  reefs  and  keys,  along  the  sand-faced  south  beach  slope,  towards  the  reef,  and  over  the 
mud  bottom  north  of  the  keys,  there  are  no  living  corals,  except  on  such  accidental  bases  as  may  occur,  and 
in  the  coral  heads  which  have  grown  upon  these  bases.  Thus,  coral  masses  are  mainly  produced  where  the 
action  of  storms  is  most  violent,  and  they  are  constantly  giving  way  before  the  assaults  of  the  waves  and  the 
corrosions  of  the  numerous  and  active  boring  shells.  A  coral  mass,  once  broken  loose,  undergoes  active 
attrition  and  disintegration  into  calcareous  sand  of  varying  fineness.  This  sand  and  the  accompanying 
detritus  of  shells  and  echinoderms  which  abound  intermixed  with  the  living  coral,  are,  by  degrees  borne  on 
by  the  waves  towards  the  south  beaches  of  the  keys,  where  some  of  the  sand  is  thrown  upon  the  slope  of 
the  beach  ridge.  A  coral  mass,  or  shell  once  cast  loose  is  killed,  and  is  henceforth  untiringly  triturated  by 
the  waves  until  it  escapes  their  action,  or  is  reduced  to  impalpable  powder.  Every  wave  agitation  of  sand 
pulverizes  it  yet  further,  and  brings  it  nearer  to  the  consistency  of  the  white  mud  which  so  lai-gely  prevails 
on  the  bank  towards  its  northern  side.  There  is,  thus,  a  constant  coral  and  shell  growth,  and  as  constant 
disintegi-ation  in  progress-  All  this  action,  however,  takes  place  in  the  limited  range  of  depth  of  less  than  a 
hundred  feet,  w^hin  which  only  can  the  reef-building  coral  grow.  To  account  for  the  vast  underlying  mass 
between  this  limit  of  depth  and  the  deep  original  sea-floor,  is  a  problem  hitherto  unsolved,  and  one  which  I 
hope  to  elucidate. 

The  tidal  currents  set  strongly  across  the  reef,  and  through  the  channels,  between  the  keys,  the  flood 
running  to  the  north  and  the  ebb  to  the  south  of  the  key  crescent.  When  storms  occur  the  agitation  of 
the  waves  extends  to  the  bottom  over  the  shallower  portions  of  the  grand  bank  and  stirs  up  the  sand  violently. 
This  causes  the  water  to  take  up  and  maintain  in  mechanical  suspension  such  finely  comminuted  particles  as 
have  too  little  sinking  force,  rapidly  to  reach  the  bottom  again.  The  finer  the  particles  the  longer  will  they 
remain  suspended,  and  the  very  coarse  grains  will  hardly  be  lifted  from  the  bottom.  Between  the  coarsest 
and  finest  are  grains  of  all  intermediate  sizes,  and  whether  they  will  be  suspended,  or  not,  depends  on  the 
violence  of  the  storm,  and  their  interval  of  suspension  varies  with  their  size  and  the  violence  of  the  waves. 
It  results  that,  in  all  storms  of  much  violence,  the  water  over  the  Florida  bank  becomes  white  with  the  bottom 
deposits.  In  long  and  severe  northers  or  gales,  the  water  becomes  almost  milk  white  across  the  whole  bank. 
This  “  white  water  ”  is  a  familiar  appearance,  and  is  one  of  the  sure  signs  of  proximity  to  the  reef.  As 
storms  subside  the  white  sand  mud  is  gradually  thrown  down,  and  the  water  clears,  after  a  day  or  two,  to  its 
peculiarly  delicate  transparency. 

During  the  “  white  water  ”  periods  the  flood  tidal  currents  set  the  white  water  over  the  north  side  of 
the  bank  into  the  bay  of  Florida,  where,  by  reason  of  the  greater  depth,  the  process  of  deposition  goes  on, 
and  thus  the  floor  of  this  bay  has  become  covered  with  white  mud,  and  has  been  brought  up  with  a  singular 


o  The  Slructore  and  Distribution  of  Coral  Reefs,  1842,  by  Cbas.  Darwin,  naturalist  of  the  Beagle  expedition,  (1832-’36.) 
On  Coral  Reefs  and  Islands,  by  Jas.  D.  Dana,  geologist  U.  S.  ex.  ex.,  (1838-’42.)  1853  ;  and  in  Am.  J.  Sci.,  1851-’52,  vols. 
11,  12,  13,  14.  Agassiz’s  Report ;  C.  S.  Report,  1851;  App.  No.  10,  and  Atlantic  Monthly  Magazine,  May  and  June,  1862. 
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eveynesa  to  the  prevailing  depths.  The  portion  of  the  bank  north  of  the  keys  is  mainly  composed  of  this 
fine  mud,  and  the  north  shores  of  the  keys  Lave  long  shallow  mud  slopes,  some  portions  of  which  seem  to  be 
solidifying.  The  ebb  tide  carries  the  white  water  out  towards  the  Gulf  Stream,  and  it  is  recognized  at  times 
many  miles  outside  the  reef.  Abreast  the  Tortugas,  it  is  sometimes  encountered  over  thirty  miles  out.  The 
eddy  counter  current  setting,  perhaps,  two  knots  per  hour,  transports  this  white  water  and  its  suspended 
detritus  to  the  westward  into  deepening  water,  where  it  has  opportunity  to  settle  as  it  goes,  and  finally 
reaches  bottom  some  miles  west  of  its  point  of  formation.  Once  on  the  bottom  in  deep  water,  below  the 
action  of  the  waves,  nothing  can  remove  it.  Thus,  we  have  in  actual  operation  a  perfect  mechanism  for 
triturating  the  coral  and  shell  growths,  and  for  transporting  the  comminuted  products  by  wave  disturbance, 
tidal  currents,  and  the  eddy  currents,  to  the  deep  water  further  west.  These  agencies  being  all  unquestionably 
real,  and  now  active,  I  find  no  reason  to  doubt  but  that  they  have  been  the  secular  causes  at  work  in  extend¬ 
ing  the  Florida  bank  by  its  western  extremity. 

A  careful  examination  of  the  bottoms,  as  shown  on  the  several  Coast  Survey  charts  of  the  reef,  affords 
signal  confirmation  of  this  view.  The  indications  of  white  mud,  white  sand,  coral,  and  broken  shells,  over 
all  the  south  frontage  of  the  reef,  half  way  to  Cuba,  to  the  west  around  Tortugas  and  Tortugas  bank,  and 
over  the  entire  long  slope  by  which  the  west  end  of  the  Florida  bank  runs  down  into  depths  of  a  hundred 
fathoms,  and  of  four  hundred  and  sixty  to  the  southwest,  as  also  the  bottoms  over  the  bay  of  Florida,  and 
^westward  to  the  hundred  fathom  curve,  are  all  consistently  indicative  that  the  material  of  the  bottom,  thus 
brought  to  light,  was  originally  organic,  and  has  been  worn  down  and  transported  to  its  present  bed  by  some 
agencies  like  those  I  have  described.  The  entire. lack  of  any  bottoms,  in  the  slightest  degree  tinctured  with 
Mississippi  mud,  is  a  perfect  refutation  of  the  view  presented  by  Prof.  Jos.  Le  Conte,*  that  the  substructure 
of  the  reef,  up  to  the  depth  where  coral  growth  can  begin,  is  a  result  of  the  deposition  of  Mississippi  sediment, 
carried  across  the  Gulf  by  the  Gulf  current.  I  venture  the  assertion  that  these  bottoms  are  inconsistent  with 
any  view  which  does  not  derive  them  from  the  living  coral  to  the  cast  of  their  present  localities.  Should  it 
be  said  that  these  bottoms  only  indicate  the  mere  surface  character  of  the  sea  bed,  it  may  be  replied  that  the 
great  mass  of  the  bank  substructure,  shooting  out  to  the  west  into  the  Gulf,  and  rising  above  the  Gulf  bottom 
on  both  sides,  as  is  amply  shown  by  the  10,  20,  aud  100  fathom  curves  around  the  west  end  of  the  bank,  is 
unmistakably  a  special  formation  subsequent  to  the  general  shaping  of  the  Gulf  bed.  The  actual  causes  now 
at  work  in  producing  coral  or  shell  material,  and  in  grinding  and  transporting  it,  must  necessarily  result  in  a 
building  up  from  the  bottom  along  the  line  of  the  eddy  current  to  the  westward. 

Combine  with  this  the  fact,  that  the  most  effective  winds  and  waves,  both  of  trade  and  hurricane  origin^ 
come  in  upon  the  reef  from  the  southeast,  and*  must,  therefore,  help  to  transport  detritus  to  the  westward  and 
northwest.  Moreover,  the  heavy  waves  which  wear  the  front  face  of  the  reef  must  work  down  along  the 
south  slope  some  of  the  detritus,  and  must  thus  aid  in  forming  the  actual  double  slope  in  which  the  bottom 
expands  towards  the  Cuban  cliff  coast.  It  is  unlikely  that  the  wave  actions  extend  with  appreciable  effect 
below,  from  fifty  to  a  hundred  feet,  and  detritus,  once  placed  below  their  extreme  range,  becomes  permanently 
fixed.  It  is  to  be  observed  that  the  very  zone  of  coral  growth  is  that  of  wave  agitation,  and  that  this  must 
prevent  the  lodgment  of  sand  and  mud  on  the  growing  coral,  as,  after  storms,  the  swell  will  always  last  here 
until  the  waters  are  cleared  of  white  mud.  This  may,  perhaps,  be  quite  as  effective  a  cause  as  increased 
pressure,  in  limiting  the  depth  of  coral  growth  to  about  the  same  range  as  that  of  wave  actions. 

A  careful  consideration  of  such  facts  as  are  now  ascertained,  leads  me  to  the  supposition  that  the  growth 
of  the  line  of  keys  and  the  line  of  reefs  is  simultaneous  by  their  western  extremities.  The  reef  now  ends 
opposite  the  Marquesas,  while  the  quicksands,  Rebecca  and  Isaac  shoals,  the  Tortugas  keys  and  the  Tortugas 
bank,  indicate  the  extension  of  the  line  of  keys  beyond  the  line  of  reefs  to  the  west.  It  is  remarkable  that 
the  Tortugas  keys  are  entirely  without  the  solidification  so  prominent  at  Key  West.  Fort  Jefferson, 
resting  wholly  on  sand  foundations  has  settled  in  all  its  circuit,  and  in  some  portions  it  has  gone  down  nearly 
a  foot,  showing  that  a  deep  sand  bed  has  yielded  thus  much  to  compression. 

In  the  sheltered  waters  among  these  keys,  there  is  an  active  growth  of  branching  corals,  &c.,  on  saiid 
foundations,  which  are  tom  up  by  storms,  and  tossed  on  the  beaches  by  the  waves  to  such  an  extent  as  to 
afford  the  vast  mass  of  concrete  materials  used  in  the  masonry  of  Fort  Jefferson.  There  are,  however,  no 
extended  rock  masses,  and  the  fierce  vitality  of  the  corals  is  shown  in  an  active  renewal  of  growth  on  dead 
coral  sprigs.  It  is  my  impression  that  the  mass  of  materials  forming  the  Tortiigas  keys  aud  bank  has  been 


®  Amer.  J  Sd.,  1867,  vol.  23,  p.  46. 
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transported  westward  by  the  eddy  current,  and  north  and  northwest  by  the  south  and  southeast  storms  and 
hun-icane  waves,  from  the  reef  abreast  and  east  of  Marquesas.  The  shaping  of  the  bottom  indicates  this, 
and  it  is  apparent  that  a  westward  extension  of  the  reef  must  be  slowly  taking  place.  It  would  thus  appear 
that  the  keys,  at  least  in  their  substructure,  are,  rather,  results  of  the  waste  from  the  present  line  of  reefs, 
than  an  original  and  anterior  reef  growth.  Concurring  with  this  process  is  the  growth  of  coral  as  now  at 
Tortugas,  and  in  such  heads  and  masses  as  can  find  foundations  ou  the  sand. slopes  of  the  keys. 

The  solidification  of  the  keys  must  be  a  slow  and  later  process,  and  some  thousands  of  years  hence  the 
sand  masses  of  the  Tortugas  may  assume  an  nolitic  structure  like  that  now  seen  at  Key  West.  The 
calcareous  mud,  wherever  found,  seems  to  be  preparing  for  solidification,  and  in  a  single  instance  of  hard  mud 
from  the  eastern  portion  of  Key  West,  I  observed  what  could  easily  be  fancied  to  be  the  circles  of  incipient 
oolitic  segregation.  The  crystallization  of  the  contained  salt  soon  broke  up  this  appearance,  and  I  never 
again  observed  it,  though  the  confirmation  of  such  an  observation  of  oolite  ab  ovo  would  have  great  interest, 
in  consideration  of  the  vast  masses  of  this  rock  in  the  earth’s  crust.  That  the  finely  comminuted  white  sand 
or  mud  solidifies  into  oolite  on  Key  West,  is,  I  think,  fully  shown  by  the  fossil  traces  of  a  peculiar  vegetable 
scum  which  forms  in  the  lagoons.  This  scum,  as  the  lagoons  dry  up,  forms  a  leathery  sheet,  which  is,  by 
drying,  split  into  pieces,  which  roll  up  at  the  edges,  sometimes  with  three  or  four  turns.  I  have  found  these 
rolls  fossilized,  and  looking  much  like  bones ;  but  distinctly  showing  the  spiral  curling  in  the  section.  Most 
of  the  oolitic  stone  of  Key  West  shows,  on  weathering  its  fractures,  a  series  of  thin  parallel  edges,  averaging 
perhaps,  a  half  inch  apart,  which,  being  more  resisting,  rise  on  the  weathered  fracture  above  the  softer  parts 
between.  These  harder  layers  seem  very  like  fossil  scum  sheets  ;  but  they  are  found  in  stones  much  above 
the  present  ponds  or  lagoons,  and  it  is  hard  to  conceive  that  they  are  due  to  this  origin. 

Whether  a  calcareous  sand  heap,  wholly  above  the  water,  can  solidify  into  an  oolite,  is  a  question  hard 
to  answer ;  but  it  is  only  by  such  agency  that  I  can  explain  the  solid  mound  of  nearly  a  mile  in  diameter^ 
which  forms  the  west  part  of  Key  West,  and  is  wholly  composed  of  oolite.  The  summit  of  this  mound  is 
about  fifteen  feet  above  high  water,  and  is  believed  to  be  the  highest  point  on  the  whole  line  of  keys.  The 
gale  of  1846  raised  the  water  to  within  seven  feet  of  the  apex,  and  we  can  readily  conceive  that,  before  the 
reef  barrier  protected  it,  a  hurricane  might  have  carried  up  sand  to  over  fifteen  feet  above  ordinary  high 
water. 

The  oolite,  as  shown  in  the  wells  of  Key  West,  becomes  coarser  grained  and  softer  in  descending.  It  is 
BO  open  that  the  water  level  of  the  wells,  even  in  the  heart  of  the  key,  or  half  a  mile  from  the  sea,  fluctuates 
with  the  tides,  following  them  at  intervals,  varying  according  to  position ;  but  averaging,  as  nearly  as  I  could 
ascertain,  about  three  hours.  * 

The  whole  rocky  mass  of  Key  West  is  of  this  oolite,  there  being  on  the  weathered  surfaces,  and 
occasionally  in  the  mass,  a  yellowish  brown  crust,  hard  enough  to  receive  a  polish,  and  usually  less  than  a 
quarter  of  an  inch  thick.  The  granite  foundations  of  Fort  Taylor,  loaited  in  water  of  eleven  feet,  or  less 
were  laid  wholly  on  rock  which  was  dressed  to  form  the  beds  by  the  use  of  a  diving  bell.  The  submarine 
rock  thus  examined  was  much  like  the  shore  rock,  except  that  the  materials  were  coarser,  rather  less  compact, 
and  more  brecciated.  Occasional  shell  and  coral  brecciated  masses  are  found  on  shore,  but  such  traces  are 
quite  rare.  In  removing  the  beach  sand  ridge  which  skirted  the  whole  south  shore,  I  found  a  limited  stratum 
of  about  six  inches  thick  and  a  few  rods  long,  composed  wholly  of  imperfectly  comminuted  pieces  of  small 
branching  corals,  averaging  about  an  inch  long  and  a  third  of  an  inch  thick.  Otherwise,  this  whole  ridge  of 
about  ninety  feet  wide,  and^  from  five  to  eight  feet  thick  above  high  water,  was  composed  wholly  of  sand, 
much  of  which  was  somewhat  blackened  by  vegetable  loam  from  the  ridge  sand  growth. 

It  is  observable  that  this  calcareous  sand  is  scarcely  at  all  blown  about  by  the  winds.  Once  packed,  it 
resists  the  blasts  of  northers  and  hurricanes  so  completely,  that  at  a  few  feet  from  the  reverse  slope  of  the 
beach  ridge,  we  ’find*  only  marl  and  rock.  It  presents  a  marked  contrast  in  this  point,  with  silicious  beach 
sands,  which  may,  as  in  Provincetown,  Cape  Cod,  build  up  hills  of  a  hundred  feet  high,  or  be  carried  for 
miles  in  the  interior.  When  diy,  and  freshly  turned  up,  it  blows  freely ;  but  it  seems  never  to  be  moved  by 
winds  from  the  place  where  the  sea  deposited  it.  It  is  obvious  that  the  sea  is  washing  away  the  rock  along 
the  south  side  of  Key  West,  while  the  north  mud  slope  is  being  augmented.  Several  hundred  feet  of  the 
original  south  beach  rock  have  probably  been  cut  away. 

I  am  indebted  to  Mr.  Chas.  Howe,  now  collector  at  Key  West,  for  some  account  of  an  artesian  well, 
which,  in  1839-’40,  he  sunk  to  a  total  depth  of  one  hundred  and  thirty  feet,  on  Indian  key,  about  eighty 
miles  northeast  of  Key  West.  To  the  depth  of  fifteen  feet  the  rock  was  moderately  soft  and  uniform.  It 
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there  began  to  be  unsound,  the  drill  occasionally  going  down  three  or  four  feet  at  once.  At  forty-five  feet  a 
gravel  bed  of  about  five  feet  was  found,  below  which  the  rock  became  harder,  and  continued  very  solid,  with 
a  few  interruptions  of  unsoundness,  to  ninety-one  feet,  when  another  gravel  bed  of  several  feet  was  struck,  which 
gave  much  trouble.  Below  this  the  rock  became  exceedingly  hard,  and  was  “  tinged  with  yellow  specks.” 
This  continued  to  one  hundred  and  thirty  feet,  with  several  intenuptions,  by  “  breaking  through,”  the  drill 
once  going  down  five  feet  at  one  jump.  The  water  injected  to  clear  the  hole  brought  up  pieces  the  size  o# 
pigeon  eggs ;  but,  unfortunately,  the  specimens  are  now  lost.  I  suppose,  from  Mr.  Howe’s  verbal  account 
that  all  this  rock  was  purely  calcareous,  and  that  the  very  hard  variety,  which  was  taken  to  be  quartz,  was  a 
compact  limestone,  such  as  Dana  fi’cquently  found  in  the  Pacific  coral  formations.  The  unsoundness  would 
seem  to  be  due  to  the  interrupted  nature  of  coral  beds,  whether  in  si(u,  or  foi-med  of  coral  boulders  and 
sand. 

In  general,  the  actual  structure  of  the  reef  seems  to  result  mainly  from  three  grand  activities.  1st. 
The  ceaseless  and  persistent  growth  of  cor^l  animals  and  shells,  on  every  appropriate  site  within  their  proper 
range  of  depth,  temperature,  and  water  supply,  which  growth,  by  secretion,  separates  the  carbonate  of  lime 
from  the  mass  of  the  ocean  and  gulf  water.  2d.  The  untiring  action  of  the  winds,  tides,  and  currents, 
(aided  by  boring  shells,)  in  breaking  up,  triturating,  transporting,  and  depositing  the  calcareous  products  of 
the  zoological  process.  3d.  Solidification  by  time,  pressure,  segregation,  and,  possibly,  by  chemical  trans¬ 
formation.  It  is  a  complex  problem  to  trace  the  precise  operation  of  these  agencies  as  now  at  work,  and 
from  the  present  to  pass  back  over  the  past,  until  that  time  when  the  Florida  bank  did  not  exist,  and  when 
the  shore,  from  Cape  Sable  to  Fort  Dallas,  was  the  open  ocean  front  of  south  Florida.  It  seems,  however, 
not  too  audacious  to  say,  that  the  agencies  now  at  work  present  a  general  type  of  operation  which  requires 
but  unlimited  time  to  realize  results  no  less  than  the  formation,  not  only  of  the  line  of  keys  and  reefs,  but 
of  that  immense  substructure  which  rises  from  the  great  original  plane  of  the  gulf  bed.  This  plane,  along 
the  Cuban  coast,  was  over  eight  hundred  fathoms  deep,  and  it  could  hardly  have  been  less  than  three  hundred 
fathoms  under  the  present  Tortugas  group. 

The  evidence  that  South  Florida  and  the  base  of  the  bank  have  recently  undergone  neither  elevation  nor 
depression,  to  any  considerable  extent,  is  quite  convincing.  There  is  a  remarkable  coincidence  of  general 
level  along  the  crescent  of  keys,  and  no  reliable  evidence  of  vertical  movement  is  found  on  any  of  them. 
Prof.  Tuomey  fancied  he  saw  evidence  of  elevation  through  several  feet  at  Key  Vaccas.*  Believing  that  he 
had  mistaken  boulders  for  masses  in  situ,  I  inquired  of  Assistant  Ililgard,  whose  observations  on  the  keys, 
during  his  surveying  labors,  have  been  extensive,  and  he  replied,  that  he  has  “  never  seen  any  coral  beds 
raised  in  situ  above  the  water.”  He  paid  Some  attention  to  the  subject,  and  remembers  those  at  Key 
Vaccas,  particularly,  where  he  satisfied  himself,  by  using  a  crowbar,  that  they  were  boulders  bedded  in  sand.” 
Prof.  Agassiz  and  Prof.  Le  Conte  report  the  same  impression.  During  the  growth  of  two  hundred  and  forty 
miles  of  keys,  there  has  been,  then,  no  observable  change  of  level.  There  is  a  dead  fringing  reef  forming  the 
Punta,  or  'western  angle  of  the  entrance  to  Havana,  which  seems  to  have  been  elevated  some  six  feet,  and 
this  is  the  only  case  of  recent  elevation  in  this  vicinity  with  which  I  am  acquainted. 

Prof.  Tuome  and  Prof.  Agassiz  fully  identify  the  formations  at  Fort  Dallas  with  the  rocks  of  the  keys. 
The  former  reports  the  descent  from  the  everglades,  along  the  Miami  river  to  tide-water,  at  six  to  eight  feet,t 
and  estimates  the  height  of  the  ridge,  where  cut  by  the  Miami,  at  twenty  to  thirty  feet.  Prof.  Agassiz 
estimates  the  highest  shore  bluff  in  this  vicinity  as  not  above  thirteen  feet.  The  silicious  sand  which  caps 
the  beach  ridge  around  to  Cape  Sable  was  probably  transported  by  the  waves  down  the  eastern  coast. 
There  seems  ample  reason  to  suppose  that  the  crescent  from  Cape  Sable,  through  the  Mangrove  swamp  and 
Hunting  Grounds,  to  Fort  Dallas,  and  thence  north  along  the  coast  ridge,  is  an  older  reef  curve,  and  that  the 
Everglades  and  Lake  Okeechobee  were  the  interior  flats,  analogous  to  Key  Biscayne  bay,  Barnes’s  sound,  and  the 
bay  of  Florida.  The  everglades,  which  cover  about  4,000  square  miles,  have  a  substratum  of  coralline  limestone 
of  very  rough  and  irregular  surface,  which  is  covered  by  sand,  silicious  in  part,  at  least,  and  soft  mud  of  from 
three  to  ten  feet  deep,  which  covers  all  but  a  few  points  of  the  limestone,  and  is  overgrown  with  rank  saw- 
grass.  The  water  overlying  this  mud  is  about  three  feet  deep  in  dry  seasons,  and  nses  after  rains  from  two  to 


o  Am.  J,  Sci.,  1861,  vol.  11,  p.  390. 

f  Assistant  F.  H.  Geides,  U.  S.  Coast  Survty,  found  tic  surface  of  the  water  in  the  everglades  to  be  6  feet  2^  inches  above 
low-wdter  mark  at  Fort  Dallas.  See  Coast  Survey  Report  for  1849,  p.  47. 
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three  feet.  Lake  Okeechobee  is  but  a  deeper  extensiou  of  the  Everglades,  its  depth  averaging  about  twelve  feet, 
and  its  area  being  nearly  1,200  square  miles.  The  slight  elevation  of  the  Everglade  region  increases  gradually 
to  the  north,  and  the  Kissimmee  river,  which  empties  in  the  north  margin  of  Lake  Okeechobee,  has  a  southerly 
course  of  near  a  hundred  miles,  with  a  current  of  half  a  mile  to  three  miles.  There  is  thus  a  very  gentle 
rise  throughout  the  peninsula,  and  in  the  general  slope  sweeping  the  north  margin  of  the  Gulf  and  the  south 
Atlantic. 

The  existence  of  abundant  coral  fossils  in  the  tertiary  limestone  strata  of  200  to  300  feet  thick,  spread¬ 
ing  from  the  Mississippi  river  around  to  the  Cape  Fear  river  in  North  Carolina,  indicates  an  ancient  coral 
origin.  Prof.  Tuomey  was  led  by  these  evidences  to  a  special  examination  of  the  Florida  reef,  from  which  he 
concluded  that  a  continuous  process  of  coral  growth,  through  geologic  ages,  may  have  produced  this 
immense  coral  limestone  area.  He  agrees  with  Mr.  Conrad  in  calling  the  Tampa  limestones  tertiary.  In  all  this 
space  of  limestone  strata,  there  is  no  point  whose  altitude  approaches  to  equality  with  the  depth  of  near  a 
mile,  found  off  the  Cuban  coast.  The  whole  view  of  this  subject  leaves  a  strong  impression  that  no  great 
changes  of  level  have  occurred  during  the  formation  period,  not  only  of  the  present  crescent  of  reefs  and 
keys,  and  the  Cape  Sable  and  Fort  Dallas  crescent,  but  even  in  the  ancient  coral  ages,  which  produced  the 
north  peninsula  and  the  coral  limestones  of  the  great  Gulf  and  Atlantic  slope. 

Confirmatory  evidence  is  found  in  the  Bahamas,  Salt  key,  Cuba,  and  Yucatan  reefs,  which  have  attained 
great  expansion,  with  but  slight  evidence  of  disturbance.  There  are  nowhere  indications  of  atoll  formation 
by  sinking;  but  Darwin  (Appendix,  p.  186)  appeals  only  to  elevation,  and  meets  the  fact  of  the  singular 
coincidence  of  level  over  many  disconnected  banks  of  great  area  in  the  West  Indies,  by  supposing  that  the 
elevated  masses  of  the  banks  were  uniformly  washed  away  by  the  sea  during  their  elevation.  It  is  very 
evident  that  the  remarkable  evenness  of  soundings  over  these  banks  is  a  measure  of  the  depth  to  which  the 
destroying  action  of  the  waves  extends  in  their  several  localities.  The  enormous  accumulations  on  the 
Florida  side  of  the  Gulf  Stream  make  it  quite  rational  to  suppose  that  Salt  Key  bank,  for  instance,  may  have 
resulted  from  a  single  nucleal  peak,  now  worn  away  by  the  sea,  which  has  afforded  a  basis  for  the  growth  of 
a  fringing  reef,  and  for  a  wasting  action  by  the  waves,  whence  an  outward  expansion  may  have  resulted, 
which,  in  the  course  of  ages,  has  accumulated  the  larger  portion  of  the  great  truncated  cone,  now  rising  from 
near  four  hundred  fathoms.  To  what  extent  the  type  of  action  which  I  have  supposed  instrumental  in 
producing  the  Florida  bank  may  be  applied  in  the  explanation  of  other  cases  of  coral  reefs,  I  am  not  qualified 
to  decide.  It  can  hardly  be  supposed  that  such  acute  and  philosophical  minds  as  Darwin’s  and  Dana’s  would 
fail  to  perceive  or  give  proper  weight  to  this  familar  action  of  attrition,  transportation,  and  deposition.  Dana 
is  very  explicit  in  stating  it,  and  I  must,  therefore,  suppose  that  a  satisfactory  explanation  of  the  growth  of 
the  Pacific  coral  islands  demands  ^rtical  mo'^ements  unlike  any  exhibited  in  the  West  Indies. 

If  the  views  presented  are  correct,  the  chronology  of  the  reef  becomes  stupendous.  The  most  rapid 
instance  of  coral  growth  which  I  found  on  the  breakwater  and  foundations  of  Fort  Taylor  was  a  Meandrina 
of  about  six  inches  radius,  which  was  produced  within  twelve  years ;  or  the  rate  was  a  half  inch  per  annum. 
Numerous  specimens,  derived  from  stones  or  piles,  whose  dates  of  immersion  were  known,  and  whose  surfaces 
were  so  rapidly  coated  by  vegetation  and  corrallines  that  we  can  safely  assume  the  coral  colonics  to  have 
been  planted  soon  after  immerson,  all  indicate  for  the  vicinity  of  Fort  Taylor  a  general  rate  of  growth  less 
than  the  above.  There  is  no  obvious  reason  why  this  rate  should  not  be  identical  with  that  on  the  reef 
proper,  as  the  tidal  currents  supply  ample  moving  waters,  and  the  temperature  is  much  the  same. 

Bearing  in  mind  that  the  living  reef  belt  hardly  averages  a  mile,  in  width,  and  that  this  is  much  inter¬ 
rupted,  while  the  shoal  part  of  the  bank  averages  between  fifteen  and  twenty  miles  broad,  and  that  this  is  but  a 
small  part  of  the  breadth  of  the  base  of  this  bank  on  the  original  bottom,  aside  from  the  marl  and  sand, 
contributed  to  the  bay  of  Florida,  we  are  overwhelmed  with  the  immense  demand  for  time.  We  ought  not 
to  suppose  less  than  three  hundred,  fathoms  of  detritus  built  upon  an  average.  Moreover,  much  of  this 
calcareous  material  is  likely  to  have  been  more  than  once  used  by  the  coral  animals,  and  some  must  have  been 
swept  into  the  ocean  waters. 

Taking  the  living  reef  at  one-twentieth  the  breadth  of  the  total  bank,  the  depth  of  the  bank  at  three  hundred 
fathoms,  and  the  rate  of  growth  at  half  an  inch  per  annum,  we  find,  aside  from  other  elements  of  protraction, 
864,000  years  as  the  time  for  building  the  bank,  when  considered  in  cross-section.  Considering  the  growth* 
as  being  by  the  west  end  from  Cape  Florida  to  Tortugas  bank,  a  great  increase  of  time  is  still  demanded,  so 
that  we  can  hardly  on  these  data  diminish  the  chronology  of  the  growth  of  the  present  Florida  bank  even 
to  a  million  years.  Appalling  as  this  estimate  of  time  for  building  appears,  it  seems  impossible  honestly 
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to  reduce  it.  If  to  this  be  added  the  time  consumed  in  building  the  Cape  Sable  and  Fort  Dallas  crescent, 
and,  again,  the  inconceivable  periods  demanded  in  the  growth  of  the  main  peninsula,  and  the  limestone  strata 
of  the  grand  slope  of  the  Gulf  and  South  Atlantic,  the  imagination  is  appalled,  and  can  only  rest  on  limitless 
infinities.  We  can,  indeed,  readily  make  an  arithmetical  approximation  to  this  inconceivable  total..  The 
nature  of  coral  reefs  limits  the  growing  portion  to  the  outer  reef  line,  and  it  is  a  liberal  allowance  if  we 
suppose  a  zone  of  one  mile  broad,  regularly  covered  with  growing  surfaces.  The  solidified  masses  derived 
from  this  zone,  wherever  deposited,  cannot  possibly  increase  in  the  whole  more  rapidly  than  this  zone  can 
supply  the  materials.  If  we  assume  these  masses  at  two  hundred  and  fifty  feet  thick  on  their  northern 
margin  in  Alabama,  and  eighteen  hundred  feet  thick  on  the  present  southern  boundary,  we  can  safely  assume 
an  average  thickness  of  nine  hundred  feet.  The  length  of  the  general  line  of  average  cross-sections  of  the 
growing  front  cannot  be  less  than  two  hundred  and  fifty  to  three  hundred  miles,  or,  at  the  minimum,  a 
horizontal  growth  of  two  hundred  and  fifty  times  the  growing  zone  can  be  assumed.  Taking  the  rate  as 
before,  at  twenty-four  years  to  the  foot,  we  shall  have  for  the  total  time  24  X  250  X  900  on  the  data  as 
stated;  or,  we  find  the  total  period  of  5,400,000  years  as  that  required  for  the  growth  of  the  entire  coral 
limestone  foundation  of  Florida.  The  rate  of  coral  growth  is  necessarily  a  rigid  one,  scarcely  subject  to 
fluctuation  in  any  supposable  period  of  time,  and  the  limitation  of  growth  to  an  outer  reef  of  narrow  section 
is  also  a  necessity  of  organic  habits.  If,  then,  it  be  a  fact  that  all  the  limestone  mass  now  considered  is 
of  coral  origin,  the  time  of  coral  growth  cannot  be  reduced  below  the  result  given  above.  It  is  likely  to  be 
much  greater,  as  all  the  elements  have  been  assumed  on  the  side  of  a  minimum  chronology,  and  no  allowance 
is  made  for  growth  by  the  west  end,  instead  of  by  the  front. 

The  derivation  of  the  substructure  of  the  bank  from  coral  growth  makes  the  seemingly  formidable 
chronology  deduced  by  Prof.  Agassiz  shrink  into  insignificance.  But  is  this  vastness  of  time  really  incredible  ? 
Does  its  shock  to  our  ideas  militate  against  its  reality  1  It  is  not  the  method  of  true  philosophy  to  belittle 
nature  to  our  own  ideal  standard ;  but  it  is  rather  our  duty  to  seek  facts,  without  bias  or  preconception* 
Looking  thus  squarely  at  the  facts  of  the  reef,  in  the  aspect  I  have  regarded  them,  the  aggregate  of  time  given 
Seems  really  and  truly  insufficient.  There  are  vast  possibilities  of  error  in  such  estimates ;  but  are  we  not 
quite  as  likely  to  err  through  our  preconceptions  of  limited  chronology  as  by  boldly  submitting  to  the 
guidance  of  estimation  from  actual  bases  ? 

Very  respectfully,  yours,  &c. 

E.  B.  HUNT,  Captain  of  Engineers. 


Prof.  A.  D.  Bache, 

Superintendent  Coast  Survey ^  Washington,  D.  C. 


APPENDIX  No.  26. 

EESULTS  OF  EXPERIMENTS  FOR  DETERMINING  THE  LENGTH  OF  THE  SIX-METRE  STANDARD  BAR,  AND 
ITS  RAIE  OF  EXPANSION  BY  HEAT.— REPORTED  BY  ASSISTANT  J.  E.  HILGARD. 

The  unit  of  length,  to  which  all  distances  measured  in  the  Coast  Survey  are  referred,  is  the  French 
metre,  an  authentic  copy  of  which  is  preserved  in  the  archives  of  the  Coast  Survey  office.  It  is  the  property 
of  the  American  Philosophical  Society,  to  whom  it  was  presented  by  Mr.  Hassler,  who  had  received  it  from 
Tralles,  a  member  of  the  French  committee  charged  with  the  construction  of  the  standard  weights  and 
measures  according  to  the  decimal  system.  This  metre  is  of  iron,  and  was  one  of  the  twelve  original  bars 
used  in  the  construction  of  the  standard  metre  by  comparison  with  the  toise,  which  had  served  as  unit  of 
length  in  the  measurement  of  the  meridional  arcs  in  France  and  Peru.  It  posseses  all  the  authenticity  of 
any  original  metre  extant,  bearing  not  only  the  stamp  of  the  committee,  but  also  the  original  mark  ( •] ) 
by  which  it  was  distinguished  from  the  other  bars  during  the  operation  of  standarding.  It  is  always  desig¬ 
nated  as  the  committee  metre.  A  translation  by  Mr.  Hassler  of  a  paper  by  Tralles,  detailing  the  process 
of  construction,  is  to  be  found  in  House  Doc.  No.  299,  XXII  Congress,  Ist  session.  (See  also  Ease  du  Sys- 
teme  Metrique,  by  Delambre.) 

Beside  the  committee  metre,  there  is  in  the  collection  of  the  Coast  Survey  another  iron  metre  of  special 
value,  having  been  made  by  Lenoir,  the  artist  who  performed  the  mechanical  operations  in  the  preparation 
of  the  original  metres.  It  is  designated  as  the  Lenoir  metre,  and  has  been  found  by  accurate  comparisons 
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with  the  committee  metre  to  be  shorter  than  the  latter  by  0*”.0000258.  Both  these  metres  have  the  same  cross- 
section,  being  1.133  inch  wide,  and  0.270  inch  thick;  jhe  ends  are  squared  off,  and  the  abutting  surfaces  are 
formed  by  the  entire  cross-section. 

The  compensating  base  apparatus,  used  since  1845  for  the  measurement  of  base  lines,  which  has  been 
described  and  figured  in  the  Coast  Survey  Report  for  1854,  is  six  metres  long,  and  as  it  cannot  be  considered 
absolutely  invariable  in  length,  owing  to  some  of  its  parts,  on  which  the  length  depends,  being  liable  in  time  to 
a  slight  wear  by  contact,  it  is  on  every  occasion,  when  used  in  the  field,  compared  with  a  standard  iron  bar  of  six 
metres  in  length,  which  may  be  assumed  as  retaining  a  uniform  length,  at  the  same  temperature,  so  long  as  its 
figure  and  the  polish  of  its  ends  are  preserved  unchanged. 

In  order  then  to  refer  the  length  of  the  base  lines  to  the  committee  metre  as  unit,  it  is  necessary  to  as¬ 
certain  with  the  minutest  accuracy,  the  difference  between  six  times  that  unit  and  the  six-metre  standard 
bar,  at  the  temperature  of  melting  snow,  (32°  Fahr.,)  at  which  the  metre  has  its  standard  length,  and  secondly ^ 
the  expansion  of  the  standard  bar  for  every  degree  of  temperature,  in  order  that  its  true  length  may  be  known 
at  the  temperature  at  which  it  has  been  compared  with  the  base  apparatus. 

The  standard  six-metre  bar  is  1.393  inch  wide,  and  0.270  inch  thick;  the  abutting  surfaces  are  squares  in 
the  middle  of  the  end  sections,  formed  by  cutting  away  a  portion  from  the  width  of  the  bar  on  each  side.  It 
is  contained  within  a  wooden  box,  about  eight  inches  square  in  cross-section,  and  is  supported  upon  rollers 
symmetrically  distributed.  The  ends  project  slightly,  and  are  covered  by  brass  caps  when  the  bar  is  not  in 
use. 

This  standard  bar  was  first  cut  to  length  in  March,  1847,  previous  to  the  measurement  of  the  base  line 
on  Dauphine  island,  Alabama.  Preliminary  comparisons  were  made  with  three  times  the  length  of  the  com¬ 
mittee  and  Lenoir  metres,  abutted  together  by  means  of  the  micrometer  microscopes  of  the  Troughton  com¬ 
paring  apparatus,  the  whole  apparatus  being  in  melting  ice,  by  which  the  standard  bar  was  found  to  be 
0“.0000005  shorter  than  that  combined  length.  Putting  for  the  Lenoir  metre  the  value  above  given,  we  have 
as  the  first  approximate  result : 

Standard  =  6’*^  — -  0“.0000779. 

These  comparisons  were  made  by  the  Superintendent,  assisted  by  Mr.  Joseph  Saxton  and  Lieutenant 
A.  A.  Humphreys,  U.  S.  A.  The  method  employed,  in  which  the  terminal  lines  for  optical  observations  are 
produced  by  placing  abutting  pieces  against  the  ends  of  the  bars,  was  not  thought  to  admit  of  the  greatest 
accuracy,  and  the  result  was  only  considered  as  preliminary. 

In  order  to  attain  a  greater  degree  of  accuracy  it  was  proposed  to  compare  directly  the  length  of  six 
single  metres  abutted  together,  with  the  standard  bar,  by  means  of  the  Saxton  pyrometer.  This  instrument  is 
described  in  detail,  and  figured  in  the  Report  of  the  Superintendent  of  Weights  and  Measures  for  1856. — (Senate 
Ex.  Doc.  No.  27,  34th  Congress,  3d  session,  1857.)  It  may  be  essentially  described  as  follows  :  While  one  end 
of  the  rod  to  be  compared  rests  against  a  fixed  abutting  surface,  the  other  is  in  contact  with  a  sliding  piece,  urged 
against  it  by  a  spiral  spring ;  a  delicate  chain  attached  to  the  slide  passes  around  a  small  drum  on  the  axle  of 
a  mirror,  mounted  in  pivots,  which  reflects  into  a  telescope  placed  at  a  distance  opposite  to  it,  the  graduations 
of  a  long  scale  placed  immediately  below  the  telescope.  Any  difference  in  the  length  of  the  rod  causes  a  mo¬ 
tion  of  the  slide,  which  occasions  a  turning  of  the  mirror,  and  a  corresponding  change  of  scale  reading,  in  the 
ratio  of  the  radius  of  the  drum  to  twice  the  distance  of  the  scale  from  the  mirror.  Thus,  if  that  distance  is 
two  hundred  inches,  and  the  effective  radius  of  drum  and  chain  one-fifth  of  an  inch,  any  change  in  the  position 
of  the  slide  will  be  reproduced  two  thousand  fold  on  the  scale.  The  value  of  the  scale  divisions  are  deter¬ 
mined  by  moving  the  slide  by  means  of  a  micrometer  screw,  the  value  of  which  has  been  accurately  compared 
with  the  standard  scale,  and  noting  the  corresponding  change  of  scale  readings.  In  the  experiments  next 
described  the  scale  was  so  graduated  that  one  division  conesponded  to  one  twenty-five  thousandth  part  of  an 
inch  in  the  length  of  the  rod. 

Four  additional  iron  metres  were  made  by  Mr.  Saxton  of  the  same  figure  as  the  committee  metre,  except 
that  at  the  ends  shoulders  were  cut,  so  as  to  present  only  a  square  of  the  thickness  of  the  bar  as  abutting  sur¬ 
faces.  These  four  bars,  as  well  as  the  Lenoir  metre,  were  compared  with  the  committee  metre  by  means  of 
the  pyrometer,  at  temperatures  ranging  from  31°.8  to  52°. 1,  by  Mr.  Saxton  in  December,  1862.  All  the  me¬ 
tres  being  of  iron,  and  having  very  nearly  the  same  expansion,  no  differences  depending  upon  temperature 
were  apparent  in  the  results.  The  observations,  being  combined  in  such  a  manner  as  to  eliminate  the  change 
of  temperature  during  the  times  of  comparisons,  give  the  following  results  in  scale  divisions  : 

32  c  s 


Digitized  by  kjOOQle 


250 


REPORT  OF  THE  SUPERINTENDENT  OF 


No.  1  =  Com.  metre  +  3.6  prob.  error  ±  0.23 

No.  2  =  -f  2.5  0.25 

No.  3  =  -  0.6  0.31 

No.  4  =  +  1.6  0.36 

Lenoir  =  —  25.4  0.20 

Sum  =  5  Com.  metres—  18.3  prob.  error  ±  0.62 

Or  the  six  metres  combined  are  equal  to  6  —  0*“. 0000186. 

The  six  metres  were  now  placed  in  a  wooden  box  similar  to  that  containing  the  standard  bar,  supported  upon 
rollers  at  distances  of  half  metres,  and  held  in  contact  by  spiral  springs  attached  to  pins  inserted  in  the  top  of  each 
bar  near  its  ends.  The  fixed  abutting  screw  and  miiTor  plate  of  the  pyrometer  being,  respectively,  fixed  upon 
stone  piers  six  metres  apart,  in  the  base  apparatus  shed  near  the  Coast  Survey  office,  two  trestles  belonging  to 
that  apparatus  were  placed  between  them  as  supports  for  the  boxes  containing  the  bars,  which  were  exchanged 
as  rapidly  as  they  could  be  handled.  The  observations  were  only  made  when  the  temperature  was  nearly 
stationary,  and  the  several  observations  o^i  each  occasion  so  combined,  by  alternate  means,  as  to  eliminate  the 
effect  of  the  variation  of  temperature.  The  pyrometer  being  a  great  deal  more  sensitive  than  the  thermometers 
employed,  about  40  divisions  con-esponding  to  one  degree  of  Fahrenheit,  no  temperature  corrections  derived 
from  the  indications  of  thermometers  can  safely  be  applied.  Moreover,  the  difference  of  specific  heat  renders 
it  impracticable  to  infer  with  accuracy  the  temperature  of  the  iron  bar  from  that  of  the  mercurial  thermometer. 

The  order  of  contact,  which  was  several  times  changed,  the  range  of  temperature,  and  the  results  from  each 
arrangement  of  bars,  are  given  in  the  following  table  : 


Date. 

No.  of 

set. 

No.  of 

1  comp. 

Order  of  anangcment. 

Range  of  tem¬ 
perature. 

Standard 

short. 

Probable 

error. 

January,  1853 . 

1 

27 

Com.  1.2.  3.  4.  Len . 

o  o 

32.  —  49.5 

Scale  div. 

50.3 

Scale  div. 

±  .4 

March,  1853 . 

2 

12 

1.  Com.  2.  3.  Len.  4 . ^ 

36. 9  —  42. 9 

46.4 

.7 

March,  1853 . 

3 

3 

1.  Com.  2.  Len.  3.  4 . 

39.8  —  51.7 

41.3 

1.3 

March,  1853 . 

4 

6 

1.  2.  Com.  3.  Len.  4 . . 

43. 1  —  52. 9 

55.6 

.9 

March,  1854 . 

5 

18 

Com.  2.  4.  1.  3.  Lon . 1 

30. 6  —  64. 

57.8 

.8 

Mean . . 

36. 5  —  52. 2 

50.3 

±  2.0 

It  is  apparent  from  an  examination  of  the  above  results  that  the  differences  are  not  owing  to  tempera¬ 
ture,  but  to  the  changes  in  the  order  of  arrangement.  Taking  the  mean  of  the  five  sets,  without  regard  to  the 
number  of  observations  taken  in  each,  we  find  the  standard  50.3  scale  divisions  shorter  than  the  six  metres, 
with  a  probable  error  of  ±  2  scale  divisions  ;  and  using  the  values  previously  stated  we  have : 

Standard  =  6  M®  —  0™  0000697  ±  0.0000021. 

The  experiments  were  made  by  Mr.  Saxton,  and  discussed  by  Mr.  Hilgard,  under  the  immediate  direc¬ 
tion  of  the  Superintendent.  The  wide  range  of  the  results  of  different  combinations,  far  exceeding  the  un- 
ecrtainties  of  the  instruments  of  comparison,  and  of  the  probable  irregularity  of  the  abutting  surfaces,  is  to  be 
ascribed  to  the  insufficient  means  of  securing  the  contacts,  (by  means  of  a  spring  at  the  top  of  the  bars,)  which 
would  admit  a  slight  shifting  of  the  ends  consequent  upon  the  jarring  to  which  the  boxes  are  exposed  in 
being  lifted  to  and  from  the  positions  in  the  comparing  apparatus. 

It  was  determined,  therefore,  to  make  still  further  comparisons,  in  which  the  contact  of  the  six  metres 
was  secured  by  clamps,  as  shown  in  fig.  1,  plate  49.  The  clamping  screws  being  of  iron,  no  sensible  differ¬ 
ence  in  the  strain  could  arise  from  changes  of  temperature.  Two  new  metres.  Nos.  5  and  6,  with  more  highly 
finished  square  ends,  like  those  of  the  first  four  additional  ones,  were  substituted  for  the  committee  and  Le¬ 
noir  metres.  Their  comparison  with  the  committee  metre  in  1859  and  1860  gives  the  following  result,  in  scale 
divisions  of  the  pyrometer,  which,  since  1856,  represent  one  fifteen- thousandth  part  of  an  inch: 

No.  5  =  M*^  4-  2.91  div.,  prob.  error  dL  0.13 

No.  6  =M«  —  3.41  ±  0.14, 

whence,  by  combining  with  the  values  of  the  other  four  bars,  we  have  for  the  combined  length  of  the  six  bars 
(H-2  +  3  +  4  +  5  +  6)=:6M‘=  +  0^.00000646  i  0“.00000068. 
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In  order  to  expedite  the  comparisons,  Mr.  Saxton  contrived  a  rocJcing-Jrame  (fig  2)  as  support  for  the 
boxes  containing  the  bars,  which  permitted  them  to  be  alternately  brought  into  the  pyrometer-line  with 
great  facility,  by  being  swung  or  rocked  on  the  supporting  points  between  stops  so  adjusted  as  to  secure 
at  once  the  required  position. 

The  experiments,  which  extended  from  January  18  to  March  28,  1860,  were  made  under  the  immediate 
direction  of  Assistant  J.  E.  Hilgard  by  W.  L.  Nicholson,  esq.,  assisted  by  Mr.  Thomas  McDonnell,  Mr.  Sax¬ 
ton  making,  as  heretofore,  the  changes  in  the  arrangement  of  bars.  The  clamp  screws  were  repeatedly  loosened 
and  retightened  in  each  order  of  arrangement.  It  was  intended  to  make  the  observations  only  under  the 
favorable  conditions,  that  the  temperature  should  be  near  32°,  and  nearly  stationary,  in  order  that  the  bars 
might  be  presumed  to  have  the  same  temperature ;  since  the  standard  bar,  having  a  less  cross-section  and  thickness 
than  the  metres,  would  with  a  similar  exposure  change  its  temperature  more  rapidly.  The  thermometers,  of 
which  three  were  in  each  box,  would  serve  only  approximately  as  guides,  as  previously  explained,  and  the 
changes  in  scale  readings  were  relied  on  as  indications  of  the  changes  of  temperature.  A  large  number  of 
observations  were  thus  taken  that  are  not  used  in  obtaining  the  result,  otherwise  than  as  furnishing  a  criterion 


for  those  that  are  to  be  admitted,  and  increasing  general  confidence  in  the  residt. 

Thus  13  sets  of  comparisons  at  increasing  temperatures  give  a  mean  diflerence  of .  34.75  div. 

24  sets  of  comparisons  at  decreasing  temperatures  give  a  mean  diflerence  of . 41.08 


Mean .  37.91 

12  sets  of  comparisons  at  stationary  temperatures  give  a  mean  diflerence  of . 38.82 

The  indiscriminate  mean  of  the  49  sets  is .  38  85 


It  will  be  observed  that  the  standard  appears  longer  at  increasing  and  shorter  at  decreasing  temperatures,  as 
was  to  be  expected.  In  discussing  the  results  the  observations  were  grouped  by  means  of  diagrams,  exhibiting  at 
once  the  relative  changes  in  the  bars,  and  the  following  24  sets  were  selected  as  being  unexceptionable  as  to 
change  of  temperature  during  the  experiments.  The  reference  numbers  in  the  table  are  those  used  in  the 
general  abstract  of  the  observations,  which  is  not  inserted  here. 


Table  of  comparisons  of  standard  bar  with  six  metres. 


No.  of 
set. 

Diff. 

No.  of  ob¬ 
servations. 

Mean  of  Thermometer. 

No.  of  ar¬ 
rangement. 

Mean  difference  by 
arrangements. 

Bar. 

Metres. 

div. 

o 

o 

div. 

2 

39.8 

20 

36.3 

36.3 

2 

) 

3 

40.3 

9 

.38.2 

38.1 

2 

> . 40.05 

16 

38.1 

6 

34.6 

34.5 

5 

17 

39.2 

14 

31.9 

32.0 

5 

> .  38.65 

20 

37.8 

6 

32.5 

32.8 

6 

} 

22 

40.4 

6 

33.6 

33.9 

6 

? .  39. 10 

23 

40.6 

6 

37.3 

37.6 

7 

24 

38.2 

6 

36.7 

36.7 

7 

y .  39.30 

25 

39.1 

6 

32.1 

32.1 

7 

J 

27 

34.7 

6 

32.1 

32.0 

8 

> 

29 

37.3 

6 

37.1 

37.1 

8 

> .  36. 00 

32 

42.4 

6 

37.8 

38.0 

9 

. 42.40 

37 

35.6 

6 

39.0 

39.1 

10 

j 

38 

36.6 

6 

38.8 

39.0 

10 

> . 37.67 

39 

40.8 

6 

35.3 

35.9 

10 

j 

40 

37.2 

6 

35.5 

35.6 

11 

1  nn 

41 

38.9 

6 

38.4 

38.7 

11 

43 

37.7 

6 

42.7 

42.9 

12 

1 

, 

44 

37.4 

6 

36.3 

36.5 

12 

1 

45 

39.3 

6 

40.7 

41.0 

12 

1 

46 

35.8 

6 

43.8 

43.8 

12 

J 

47 

39.6 

6 

35.7 

35.8 

13 

I 

48 

39.8 

6 

36.0 

36.4 

13 

y .  39.90 

49 

40.3 

6 

38.1 

38.5 

13 

J 

Mean. 

38. 58 

36.7 

36.8  ' 

Mean .  38.87 
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In  the  preceding  table  we  have : 

12  sets,  with  apparently  stationaiy  temperatures,  give .  38.82 

4  sets,  with  slightly  increasing  temperatures,  give .  38.27 

8  sets,  with  slightly  decreasing  temperatures,  give .  38.50 


In  each  set  the  number  of  comparisons  is  6,  except  in  three  cases,  where  it  was  increased  without  im¬ 
proving  the  result.  Ten  out  of  thirteen  different  orders  of  arrangement  or  positions  of  the  six  metres  are 
preserved.  The  mean  temperature  of  the  experiments,  which  were  generally  made  about  eight  o^clock  in  the 
morning  and  ten  in  the  evening,  is  36°.7,  ranging  between  32°  and  44°. 


The  indiscriminate  mean  difiTerence  is .  38.58  J-  0.26 

With  the  probable  error  of  any  single  result .  ^  1.26 

The  mean  by  positions  is .  38.87  j-  0.37 

With  the  probable  error  of  jiny  single  result .  1.17 

The  weighted  mean  of  positions  becomes .  38.7  j-  0.3 

Which  has  been  adopted. 


The  value  of  one  scale  division  having  been  found,  by  very  careful  observations,  to  be  74^0 
=  0"’.000001099,  we  have  finally  : 

Standard  =  V  (1.2.3.4.5.6)  -  0^.00006575  0“*.00000051 

I  (1.2.3.4.5.6)  =  6  +  0^.00000646  0™  00000068 

Standard  =  6  M*'  —  0™.00005929  0“.00000085 

The  last  line  gives  us  the  relation  of  the  six-metre  standard  to  the  committee  metre  with  a  degree  of 
precision  which  apparently  leaves  nothing  to  be  desired.  The  probable  error  ascribed  to  it  is  but  one  thirty- 
thousandth  part  of  an  inch,  and  we  are  safe  in  assuming  that  it  is  not  actually  in  eiTor  by  one  ten-thousandth 
part  of  an  inch.  This  conclusion  is  fully  borne  out  by  other  experiments  about  to  be  detailed.  That  the 
standard  is  apparently  longer  than  indicated  by  former  experiments  is  probably  the  result  of  the  more  efiectual 
manner  of  making  the  contact  of  the  six  metres,  and  secunng  the  straightness  and  rigidity  of  the  combined 
bar.  In  all  these  experiments  the  standard  bar  was  in  its  own  box,  and  in  every  respect  precisely  under  the 
same  conditions  as  when  used  in  comparisons  with  the  base  apparatus. 

As  it  became  necessary  from  time  to  time  to  take  the  standard  bar  into  the  field  for  comparison  with  the 
base  apparatus,  a  copy  of  the  same  was  made  in  February,  1855,  for  preservation  at  the  office.  This  copy,  or 
standard  No.  2,  is  in  every  respect  similar  to  the  original,  except  that  itAvas  subjected  to  a  moderate  process  of 
annealing,  after  being  hammered  and  planed,  to  guai*d  against  any  permanent  change  of  length  from  varia¬ 
tions  of  temperature  ;  it  has  therefore  a  bluish  color,  while  the  original  is  of  the  metallic  color  of  iron. 

At  that  time  the  tAvo  bars  Avere  both  placed  in  the  box  of  the  copy,  and  clamped  together  at  one  end, 
resting  on  the  same  rollers.  On  the  15th  of  February,  1855,  fifteen  comparisons  were  thus  obtained,  agreeing 
Avell  with  each  other,  at  temperatures  ranging  from  34°.5  to  41°. 4,  which  gave  standard  No.  1  shorter  than 
standard  No.  2  by  0™.0000323. 

The  obseiwations  are  sufficiently  accordant,  but  as  the  bars  were  not  entirely  under  the  same  conditions 
as  when  used  AAuth  the  base  apparatus,  it  was  subsequently  thought  best  to  make  further  comparisons.  Stand¬ 
ard  No.  2  was’  therefore  compared  in  March,  1858,  Avith  the  six  metres  combined,  in  the  same  manner  as 
above  described,  and  subsequently  with  standard-No.  1,  in  April,  1860. 

The  former  comparisons,  consisting  of  eighteen  sets,  in  three  different  anangements  of  the  single  metres, 
at  a  mean  temperature  of  35°.6,  giA  C : 

Standard  No.  2  =  2’  (1.2. 3. 4.5.6)  —  10.4  div.  0.4 
The  comparisons  of  standard  No.  2  with  No.  1,  comprising  sixteen  sets,  each  of  six  comparisons,  made 
at  different  times,  but  at  the  comparatively  high  mean  temperature  of  48°.2,  give: 

Standard  No.  2  =  Standard  No.  1  +  2G.6  div.  ^  0.35, 
which,  combined  with  the  above,  gives  for  the  difference  between  the  standard  No.  1  and  the  six  metres  joined 
37.0  scale  divisions,  while  direct  comparisons  gave  us  38.7.  The  outstanding  difference  might  very  properly 
be  distributed  among  the  three  values,  which  would  seA  erally  be  changed  by  only  part  of  an  inch. 

Still,  as  there  is  a  difference  of  12°  in  the  temperature  of  the  comparisons,  a  very  slight  variation  in  the  expan¬ 
sion  of  the  two  bars  Avmuld  account  for  the  difference,  and  it  seems  better  for  the  present  to  adopt  the  results 

of  the  direct  comparisons  with  the  six  metres,  AAdiich  give : 

Standard  No.  1  =  6  —  0“.00005929  0“.00000085 

Standard  No.  2  =  6  M**  —  0“‘.00001767  0’".00000096 
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Expansion  of  standard  har. — The  next  problem  was  to  ascertain  by  direct  experiment  the  rate  of  expan¬ 
sion  of  the  standard  bar  from  32°  to  about  96°,  the  extreme  limits  between  which  it  is  likely  to  be  used  in 
the  measurement  of  base  lines.  The  conditions  to  be  fulfilled  are,  Jirstt  the  establishment  of  two  invariable 
points,  by  reference  to  which  the  changes  in  length  of  the  bar  can  be  measured,  and  which  must  not  be 
affected  by  the  variations  of  temperature  to  which  the  bar  is  exposed ;  and  secondly,  the  maintenance  and 
exact  ascertainment  of  various  temperatures  of  the  bar  under  trial. 

In  order  to  attain  the  first  condition  of  fixed  points  of  references  the  experiments  were  made  (by  permis¬ 
sion  of  the  secretary)  in  the  basement  of  the  Smithsonian  Institute,  where  the  temperature  is  only  subject  to 
small  and  gradual  changes.  Large  dressed  slabs  of  marble,  four  inches  thick,  were  there  laid  upon  the  ground, 
which  was  levelled  off  accurately,  without  its  natural  condition  being  disturbed  by  packing  or  ramming. 
On  these  marble  slabs,  about  twenty  feet  apart,  the  two  blocks  for  the  support  of  the  abutting  screw  and  the 
mirror  piece  of  the  pyrometer  were  placed.  They  were  eight  inches  high  and  twelve  inches  square  on  the 
base,  laid  in  a  very  thin  layer  of  hydraulic  cement.  The  plates  of  the  abutting  screw  and  mirror  piece  were 
fastened  by  screws  to  plugs  of  lead  in  the  top  of  the  stone  blocks. 

In  order  to  control  the  temperature  of  the  bar,  and  to  measure  it  by  means  of  thermometers,  it  was 
immersed  in  sperm  oil,  contained  within  a  wooden  box  of  seven  by  eight  inches  in  cross-section,  with  its 
,  walls  two  inches  thick,  and  heated  or  cooled  by  means  of  hot  or  cold  water  circulating  through  iron  pipes» 
disposed  in  the  box  as  shown  in  fig.  3.  The  same  diagram  shows  the  relative  positions  of  the  standard  bar 
and  the  thermometers,  while  fig  5  exhibits  the  general  arrangement  of  the  apparatus.  The  heating-  pipes 
pass  out  at  the  side  of  the  box,  and  are  connected  by  pieces  of  flexible  tubes  with  other  pipes,  well  covered 
w'ith  felt,  that  pass  into  an  adjoining  room,  where  the  water  contained  in  them  can  be  heated  by  means  of  a 
row  of  gas-burners,  or  cooled  by  means  of  ice,  or  salt  and  snow,  in  a  tub,  with  which  they  communicate.  Con¬ 
nected  with  the  system  of  pipes  is  also  a  hand  pump,  for  promoting  a  steady  circulation  of  the  water.  The 
connexion  by  flexible  tubes  prevents  any  strain  on  the  box  from  expansion  of  the  pipes  outside,  and  the 
inside  system  of  pipes  is  suspended  by  swinging  hooks,  so  as  to  move  freely  under  the  influence  of  tempera¬ 
ture.  All  these  precautions  to  insure  stability  were  attended  with  a  very  satisfactory  result. 

As  seen  in  the  plate,  there  were  five  thermometers  inserted  in  the  top  of  the  box,  with  the  stems  and 
scales  inclined,  so  as  to  be  easily  read.  The  bulbs  were  very  near  the  bar— almost  or  quite  in  contact  with 
it.  But  the  fact  of  both  the  bar  and  thermometers  being  immersed  in  a  large  quantity  of  fluid,  (about  fifty-six 
gallons  of  sperm  oil,)  the  aggregate  capacity  for  heat  of  which  bore  a  very  large  proportion  to  that  of  the  bar, 
was  relied  on  to  secure  the  same  temperature  to  both. 

TJie  contact  between  the  ends  of  the  bar  and  the  pyrometer  was  effected  by  means  of  small  steel  pistons, 
one-fifth  of  an  inch  in  diameter  and  three  inches  long,  sliding  freely  in  a  packing  box,  as  seen  in  fig  4.  The 
groove  near  the  outside  end  of  the  pistons  prevents  the  small  leakage  of  oil  from  interfering  with  the  contact- 
The  pistons  are  held  against  the  bar  by  means  of  spiral  springs.  In  order  to  assist  in  estimating  the  average 
temperature  of  the  pistons  a  thermometer  was  inserted  in  each  of  the  packing  boxes,  in  contact  with  the  piston, 
as  shown  in  the  diagram.  This  estimation  is  the  least  satisfactory  part  of  these  experiments,  and  although 
the  uncertainty  in  the  results  arising  from  that  cause  is  very  small,  yet  it  was  thought  well  to  devise  a  method 
by  which  it  could  le  entirely  removed.  This  consists  in  repeating  the  experiments  on  the  pistons  alone,  in 
contact  with  each  other,  in  a  short  box,  by  which  the  actual  effect  upon  their  length  of  the  changes  of  tem¬ 
perature  of  the  oil  would  be  ascertained,  and  could  be  deducted  from  the  observed  effect  upon  bar  and  pistons 
combined. 

The  plans  for  these  experiments  were  devised  by  Assistant  Hilgard,  and  the  observations  were  made  under 
his  immediate  direction  by  Mr.  W.  L.  Nicholson,  tissisted  at  times  by  Messrs.  J.  R.  Gillis  and  T.  McDonnell. 

As  the  whole  change  of  length  to  be  observed  amounted  to  about  one-tenth  of  an  inch,  which  is  much 
beyond  the  reach  of  the  scale,  the  abutting  screw  necessarily  formed  the  essential  part  of  the  measure.  It 
had  been  carefully  compared  with  the  standard  Troughton  scale,  (June  23,  1857,)  and  found  one  turn  equal 
to  0.01912  inch  db  0.00004. 

The  value  of  the  pyrometer  scale  was  repeatedly  determined  while  the  experiments  were  in  progress, 
and  one  turn  of  the  screw  was  found  to  be  equal  to  308.87  ±  0.35  scale  disvisions,  whence  1  div.  =  0.0000619 
inch. 

The  thermometers  were  made  by  Mr.  Tagliabue  in  the  shape  shown  in  fig.  3.  The  length  of  one  degree 
Fahrenheit  is  about  one-eighth  of  an  inch.  They  were  thoroughly  and  repeatedly  compared  with  a  standard 
by  Greiner,  and  one  by  Wiirdemann,  both  of  which  were  tested  at  the  freezing  and  boiling  points.  The  latter 
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was  found  to  require  no  correction,  and  the  fact  being  known  that  in  its  constimction  the  uniformity  of  its 
calibre  had  been  ascertained  by  micrometric  measurement,  it  was  adopted  as  the  standard  of  comparison  for 
the  table  of  corrections  to  the  five  thermometers  in  oil.  These  corrections  vary  but  about  a  quarter  of  a  degree, 
and  are  the  same  at  the  extremes  of  the  temperatures  used ;  hence  they  have  only  a  very  slight  influence  on 
the  resulting  rate  of  expansion. 

The  course  of  the  experiments  was  this  :  After  recording  the  indications  of  the  mirror  screw,  and  the  nine 
thei-raometers,  five  in  the  oil,  two  attached  to  pistons,  and  two  on  the  stone  blocks,  the  oil  being  at  the  natural 
temperature  of  the  apartment,  the  gas-burners  were  lighted  under  the  pipe  in  the  adjoining  room,  and  the  pump 
started.  By  this  means  the  oil  could  be  heated  about  sixty  degrees  in  ten  hours,  readings  of  the  pyrometer 
and  thermometers  being  taken  every  half  hour. 

After  a  high  temperature  of  from  90°  to  100°  had  been  reached,  and  maintained  for  some  time,  the 
apparatus  was  allowed  to  cool  slowly,  and  the  readings  were  taken  less  frequently.  When  cooled  down  to  the 
temperature  of  the  room,  about  46°,  which  required  thirty-six  hours,  ice  was  introduced  into  the  tub,  and  the 
cold  water  caused  to  circulate  in  the  pipes.  It  was  found,  however,  that  the  temperature  could  not  be  reduced 
below  39°  by  this  means.  On  one  night,  therefore,  March  14,  15,  the  windows  were  opened  to  allow  the 
whole  space  to  cool,  by  which  means  the  indications  of  the  pyrometer  were  temporarily  disturbed,  vitiating 
the  observations  from  March  13th  to  16th.  Snow  and  salt  were  subsequently  used  for  cooling  the  water,  and 
a  minimum  of  34°  was  thus  reached  in  tlie  temperature  of  the  oil. 

Upon  the  observations  being  graphically  represented,  it  was  seen  that  in  the  process  of  heating  the 
thermometers  went  ahead  of  the  bar  in  temperature  by  about  half  a  degree  in  the  maximum,  while  in  the  slow 
cooling  the  most  perfect  correspondence  was  observed  in  both,  within  the  limits  of  the  instrumental  indications. 
The  results  of  the  cooling  only  have,  therefore,  been  made  use  of  in  deriving  the  rate  of  expansion.  The  use 
of  the  ascending  series  would  not  change  the  residt,  but  would  make  it  appear  less  certain  than  it  really  is. 
The  diagram,  fig.  6,  shows  the  several  series  of  observations,  from  which  the  following  results  are  derived. 


Series  A,  February  22  to  February  25,  expansion  for  1°  Fahr . 24.54  scale  div. 

B,  February  27  to  March  2,  expansion  for  1°  Fahr . 24.44  scale  div. 

C,  March  16  to  March  20,  expansion  for  1°  Fahr . 24.45  scale  div. 

D,  April  3  to  April  6,  expansion  for  1°  Fahr . 24.42  scale  div. 


In  the  mean  we  have  for  the  expansion  of  the  six-metre  standard  bar  for  1°  Fahr.  24.46  scale  divisions 
=  0.00003846  metres,  with  a  probable  error  of  about  0.00000010  metres  from  all  sources.  Hence  the 
resulting  co-efficient  of  expansion  for  1°  Fahr.  is  0.00000641  0.00000002. 

In  the  computation  of  the  foregoing  results  the  following  supposition  has  been  made  in  regard  to  the 
temperature  of  the  pistons  :  The  average  temperature  of  the  exposed  fifth  part  of  each  piston  has  been  assumed 
to  be  the  mean  between  the  attached  and  external  thermometers,  and  the  average  of  the  other  four-fifths  the 
mean  of  the  attached  and  interior  thermometers.  This  supposition  may  be  slightly  too  low,  but  any  other 
probable  assumption  would  not  sensibly  vary  the  above  results.  Thus  it  has  been  estimated  that  if  we  were 
assign  to  the  pistons  temperatures  higher  by  one-half  the  difference  between  the  adopted  ones,  and  those  of  the 
bar,  a  supposition  certainly  too  high,  the  resulting  change  would  be  within  the  probable  error  above  assigned. 
The  plan  of  measuring  the  expansion  of  the  pistons  independently,  above  marked  out,  has  as  yet  been  only 
partially  executed.  It  is  designed  to  push  it  to  the  same  degree  of  accuracy  as  the  preceding  experiments,  in 
connexion  with  those  on  the  expansion  of  standard  No.  2,  which  still  remain  to  be  made. 

In  order  to  show  the  stability  of  the  apparatus,  the  mean  readings  in  the  scale  in  the  several  series  have 
been  reduced  to  the  same  temperature,  with  the  following  residt : 


Series  A . . 

.  1731.8  A 

=  0.4 

B . . 

.  1729.3 

2.1 

c . 

. .  1730.9 

9.5 

j)..: . 

.  1733.2 

1.8 

Mean . 

.  1731.4 

1.2 

showing  an  average  variation  of  only  1.2  scale  divisions,  or  part  of  an  inch,  during  six  weeks,  which 

may  be  conceived  as  representing  an  uncertainty  of  one-twentieth  part  of  a  degree  of  the  thermometer  in  the 
temperature  assigned. 
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In  conclusion  it  may  he  stated,  that  from  the  experiments  related,  the  length  of  the  standard  six-metre 
bar,  at  any  temperature  between  32°  and  100°,  can  be  assigned  in  terms  of  the  committee  metre,  with  an 
uncertainty  of  less  than  one  ten-thousandth  part  of  an  inch,  the  following  being  the  values : 

Standard  bar  =  6  M®  —  0“.00005929,  at  32°  Fahr. 

Co-efficient  of  expansion  =  0.00000641  for  each  degree  of  Fahr. 

It  will  be  observed  that  this  rate  of  expansion  is  slightly  less  than  that  usually  found  from  experiments 
between  32°  and  212°,  which  is  generally  given  as  0.0000067.  It  is  possible  that  such  differences  may  be 
found  in  different  pieces  of  iron,  but  the  less  value  for  the  low  range  of  temperature  is  quite  consistent  with 
the  fact  that  the  rate  of  expansion  increases  with  the  temperature. 


APPENDIX  No.  27. 

COMPARISON  OF  THE  EFFECT  OF  ATMOSPHERIC  MOISTURE  ON  THE  DIMENSIONS  OF  DIFFERENT  KINDS  OF 

DRAWING  PAPER. 

In  the  Coast  Survey  report  for  1861,  the  result  of  some  experiments  were  given,  showing  that  a  new 
preparation  of  paper,  called  “parchment  paper,^’  recommended  as  a  substitute  for  common  drawing  paper  for 
maps,  on  account  of  its  great  strength  and  durability,  is  not  preferable  for  that  purpose,  being  greatly  more 
affected  in  dimensions  by  atmospheric  changes. 

New  samples  of  parchment  paper  having  been  submitted,  which  were  considered  an  improvement  on  the 
former,  similar  experiments  were  again  made,  the  details  being  attended  to,  as  before,  by  Mr.  E.  Hergesheimer, 
of  the  drawing  division. 

The  papers  compared  were  common  antiquarian  drawing,  thick  parchment  and  thin  parchment  paper ; 
each  kind  was  cut  into  strips,  lengthwise  and  transversely,  two  metres  in  length. 

The  greatest  changes  observed  during  six  months  are  given  in  the  following  table : 


LENGTHWISE  STRIPS. 


TR.4NSVERSE  STRIPS. 


Montlis. 

1862. 

Backed  an¬ 
tiquarian. 

Thick 

parchment. 

Thin 

parchment. 

Millimetres, 

Millimetres. 

Millimetres. 

May . 

9.6 

14.6 

19.7 

June . 

11.1 

15.5 

20.9 

July-. . 

6.1 

7.9 

7.9 

August . 

10.9 

14.1 

15.3 

September . 

10.1 

13.1 

14.0 

October . 

6.6 

13.1 

16.2 

Means . 

9.0 

13.0 

15.7 

Ratios’ . 

1.00 

1.44 

1.74 

1 

1  Months. 

1862. 

Backed  an¬ 
tiquarian. 

Thick 

parchment. 

Thin 

parchment. 

Millimetres, 

Millimetres. 

Millimetres. 

May . 

8.9 

8.7 

13.2 

June . 

10.3 

9.6 

15.0 

July . 

4.7 

4.0 

6.5 

August . 

9.8 

8.7 

12.7 

'  September . 

9.5 

8.9 

11.6 

October . 

7.4 

8.7 

13.5 

Means . 

8.4 

8.1  1 

12.1 

Ratios . 

0. 93 

0.90  I 

1.34 

It  will  be  seen  that  the  parchment  papers  change  more  than  the  backed  drawing  paper,  under  the  same 
atmospheric  influences,  and  unequally,  while  the  drawing  paper  is  acted  upon  nearly  the  same  in  both 
directions — an  important  advantage,  since  the  proportions  of  the  map  are  at  least  preserved,  although  the 
dimensions  are  subject  to  change.  • 
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APPENDIX  No.  28. 


Coast  Survey  parties  engaged  in  military  departments,  or  on  duty  with  blockading  squadrons,  during  the 

working  season  ending  with  June,  1862. 


No. 

Section. 

Locality. 

Under  immediate  command  of— 

1 

j  Names  of  assistants  and  aids. 

Service. 

1 

1  III. 

o 

....do. .. 

1 

......  do  *  /. . 

"J 

4 

....do. .. 

York  rivor,  V''a  ,  and  Paiiiun- 

Admiral  L.  M.  Guldsborough.... 

T.  S.  Phelps,  Lieut,  commander  U.  8.  N., 

Reconnaissance,  and  naval 

key  and  Mairapony  rivers; 

Charles  Jiinken,  draughtsman . 

duty  with  boats  and  armed 

steamer  Corwin. 

8  B.  Minor,  master’s  mate . 

crew.s. 

5 

G 

C.  M.  Bache,  sub  assistant . 

7 

.  ...do. . . 

Potomac  river,  Maryland  and 

By  request  i  f  Navy  Department. 

ProfesKor  Kairrnan  Rogers,  act ’g  assistant 

Triangulation . 

A.  \V.  Longft;ilo\v,  assi.stant . 

R  E.  Halter,  sub  assistant . 

8 

IV. 

Oregon  inlet  and  Netioe  river, 

General  A.  E.  Burnside,  (Gen. 

Henrv  Mitchell,  assistant . 

Hydrography . 

J.  G.  Foster.) 

Edward  Cordell,  draught.'^mau . 

C.  P.  Dillawav,  aid . 

9  ' 

....do... 

Beaufort  harbor,  North  C.iro- 

By  request  of  Navy  Department. 

Albert  Bosfhke,  acting  assistant . 

Hydrography . . . 

liri.T ;  schooner  Joseph 

Charles  Heyne,  draughtsman . 

Henry. 

E.  H.  Courti’uav,  aid . 

10 

V. 

Port  Koyal,  S.  C.,  and  other  j 

Admiral  S.  F.  DuPont . 

C.  0.  Bouielle,  assistant,  in  gen’l  charge. 

Hydrography . 

harbors  of  South  Carolina,  i 

E.  VVillenbucher,  draughtsman . 

and  of  Ceorgia ;  .steamer  ' 

Robert  Platt,  execiitiv'e  officer . 

Bibb,  sch«)oner  Caswell,  | 

(J.  French,  engineer . . . 

schooner  Arago.  j 

C.  H  Boyd,  aid . 

J.  8.  Bradford,  aid . 

. do . , . 

C.  L.  Bi.vbv,  aid . 

11  ' 

. .  ..do, . . 

Broad  and  Beaufort  rivers,  ! 

Admiral  S.  F.  DuPont .  . 

VV.  S.  Edwards,  sub-assistant . . ' 

Hydrography . . . 

Skull  creek,  and  Calibogiif  i 

sound,  (inland  passage,)  S. 

1 

0.,  and  .'“toiio  river.  i 

12 

. .  ..do . . . 

Islands  above  H<raufort,S.  C.. 

Admiral  S.  F.  DuPont  ....  . 

W.  II.  Dennis,  sub-assistant  . 

Topography . 

13 

. .  ..do. . . 

Port  Koyal  island,  S.  C . 

General  1. 1.  Stevens . 

Cleveland  Rockwell,  aid . 1 

1 

W.  W.  Harding,  aid  . 

14 

VI. 

Florida  reefs  and  k<‘ys . 

General  J.  .M.  Bran  nan . 

George  Davidson,  assistant . 

Hydrography . 

1 

1 

\V.  B.  McMurtrie,  draughtsman . ^ 

A.  Straus/.,  draughtsman . 

A-  R.  Fauntletoy,  aid  . . . 

C.  T.  lardella,  sub-assistant . 

Topography . 

C.  Kendall,  sub-a.ssistant . 

L.  L.  Nicholson, aid . . 

G.  A.  Fairfield,  assistant . 

Triangulation . 

A.  T.  Mosman, aid . i 

15 

VIII. 

Mis.M.ssippi  river  and  .Mobile 

Admiral  D.  G.  Farragut,  (Com. 

F.  II  Gerdes.  a^sistant . ! 

Triangulation,  to;)Ography, 

D.  D.  Porter.) 

J.  G.  Oltmanns,  sub-assistant . j 

and  hydrography . 

b.ay  ;  steamer  Sachem.  j 

J.  S.  Harris,  acting  assi.stunt . 

T.  C.  Bowie,  aid . 

IG  1 

....do. . . 

St.  T.oiii.s,  Mi.ssonri  . 

General  II.  \V.  Ilalleck . 

John  .Meehan,  sub  assistant . . . j 

Topograph}’ . . . 

17  1 

. . ..do. . . 

(Col.  R.  1).  (.'utts.) . 

1 

St.  Louis,  Missouri.... . j 

R.  M.  Bache,  assistant . | 
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APPENDIX  No.  21). 

Occupatiop  of  jiartics  on  the  Atlantic  coast  and  in  military  departments,  between  June  and  November,  1862. 


No. 

Section. 

Locality. 

1  Under  immediate  command  of— 

1 

I. 

I 

2 

f[n 

3 

. 

4 

....do, .. 

5 

^ ,  ...do. . . 

I.:::;:::::::::::;::;:::::::;:::: 

7 

8 

I 

....do... 

Pa^s.ngPH  between  Sheep-cot 
nml  Kennebec  river!*,  M**. 

1 

1 

9 

....do,.. 

Casco  bay,  Me.,  (upper  pan). 

lU 

....do.. 

11 

....do... 

Environs  of  Portland,  .Maine  . 

For  use  of  Engineer  department. 

12 

....do... 

Niirragnnseft  bnv,  R.  I........ 

!  Navy  Department . j 

13 

_ do. .. 

I 

Narrugiinseit  hay,  R.  I . 

Navy  yard  couiniissiun . 

‘ 

14 

1 

....do. .. 

N.arragansett  bay,  R.  I . 

1 

Navy  yard  commission . 

15 

ri. 

I 

Coast  of  Connecticut . 

16 

. . .  do. . . 

Connecticut  river . 

1  1 

17 

....do..,! 

Long  Island,  N.  Y . 

1  1 

18 

....do. . . 

Hudson  river,  N.  Y . . . 

1 

1 

19 

....do. .. 

Hudson  river,  N.  Y . 

20 

....do. . . 

Goast  of  New  Jersey . . 

21 

....do. .. 

Delaware  river . 

For  Navy  and  War  Departments. 

22 

111. 

Williamspoit,  Maryland . 

General  W.  U.  Franklin... . j 

23  ^ 

....do. .. 

Bladcnsburg,  Maryland.  ..... 

Colonel  J.  N.  Macomb . 

21 

.  ...do. . . 

Defences  of  Wa-liinefon . 

General  J.  G.  Barnard . . . . 

2.5 

....do. .. 

Fnirfa.x  coiiiitv,  Virginia . 

(’olonel  J.  N.  Macomb  . . 

26 

1 

[  viir. 

St  Louis,  Missouri . 

1 

Colonel  R.  D.  Cutts . ‘ 

Assi.stantfl  and  aids. 


VV  H.  r>cnni-3,  Ruh-assistant . 

F.  P.  WcIiIht, sub-assistant . . 

CU  vel.niiil  Itockwell . . . . 

G.  A.  Fairfield,  assistant . 

S.  0.  Mcl'orkfo,  sub  assistant . 

C.  Percuson,  sub-ussistaiit . 

F.  11  Gerdes,  ns.sistaiit . . . 

Fciidall,  sub  assistant . . 

T.  G.  Iii>\vi)>,  aid . . . . 

C.  T.  iutdell.i,  sub  assistant . . 

A.  W.  Loncfi  lloiv,  assistant . 

Edward  (a>rii)  II,  acting  assistant . 

li.  L.  ViclioNon,  aid . 

J.  A.  ^^niiiplc,  nid  . . . 

F.  W.  Dorr,  sub  asH.nant . . . 

II.  W.  l.oiijilVIlow,  aid. ................ . 

II.  L.  Wliiiini:,  assistant . 

A.  Harrison,  assistant . 

11.  W.  U.ichc,  aid . 

F  A  L'm  ber,  nid . 

Ilt-nry  Miiclicll,  assistant . .’.. . 

C.  P.  Dill  iway,  nid . 

P.  Fra/.'T,  jr.  aid....... . .  ... 

A.  I)  Macin',  superintendent . . 

G.  \V.  Dean,  assistant . j 

Edward  Goodlcliow,  assistant.  . 

R.  E  Halter,  sub-assistant . 

S  H.  Lvnian.  nid . . . . 

H.  M.  He  Wees,  aid  . 

VV'.  s  Edwards,  sub-assistant. .... ...... 

F.  H.  I)ier7,,aid  . 

H.  L  Whiting,  as.sistant . 

J.  W.  Donn,  aid  . 

Rilmund  Mliint,  assistant.*.. . . 

A.  T.  Mosman,nid . 

A.  K.  Fauntlerny,  nid . . 

John  VIechan,  sub-assistant . 

W.  VV.  Harding,  aid . . . 

C.  .S.  Hein,  aid. .  ....  . 

John  Ftirley,  assistant . 

George  Davidson,  assistant.... ......... 

John  Meehan,  sub-assistant . 

Coarics  Hosiner  . 

VV.  VV.  Harding . 

F.  A.  Lueher . 

CM.  Mac  he,  sub-assistant . . . 

T.  C.  Bowie,  nid . 

J  D  Ot'inanns,  siib-assbtant . .  . 

T.  VV.  Ridibins . 

R.  M.  B.ache,  assistant.... . . . 


Service. 


Topography . 

Trinngulation . 

Topography . 

Triangulation.....  ........ 

Triangulatioii . 

To|X)gr.iphv . 

Hydrography . 

. do . 

.  ...do . . 

Topography . 

Topography . . . 

Hydrography . 

. d  > . . 

. do . 

Topographical  reconnais¬ 
sance  . 

Topography  k.  hydrography. 

Topography . . . 

. do . 

....do . 

Hydrography . 

. do . . 

. do . 

Primary  triangulation,  lati¬ 
tude,  azimuth,  and  mag¬ 
netic  obAcrvations  . 


Triangulation 


Topography . 

. do . 

Triangulation . 

. do . . . . 

. do . 

Hydrography . 

. do . 

. do . 

Trinngulation ...... 

Hydrogniphy . 

Topogiaphy . 

.....do . . 

. do . . . 

. do . 

Topography . 

Topography . . 

Topography . 

Topography . 

Topography . 


APPENDIX  No.  30. 

REPORT  OF  ASSISTANT  HENRY  MITCHELL  UN  HYDROGRAPHIC  SURVEYS  AT  OREGON  INLET  AND  IN  NEUSE 
RIVER,  MILITARY  DEPARTMENT  OF  NORTH  CAROLINA. 

Boston,  Mass.,  June  9,  1862. 

Dear  Sir  :  The  instructions  whicli  I  rcceiv(3(l  from  you  on  the  25tli  of  March  last  directed  me  to 
report  to  Commodore  L.  !M.  Goldsboro  ugh,  U.  S.  N.,  and  Mnjor  General  A.  E.  Burnside,  U.  S.  A.,  for  the 
execution  of  certain  hydrographic  surveys  in  the  military  department  of  North  Carolina.  1  accordingly 
proceeded  to  Hampton  roads  and  communicated  with  the  flag-officer,  from  whom  I  receiv'ed  an  order  on 
Captain  Rowan,  commanding  the  naval  fleet  in  that  department,  for  the  captured  steamer  Albemarle,  to  be 
used  for  hydrographic  purposes  at  Oregon  inlet. 

By  the  first  transport  I  left  for  Hatteras  inlet,  and  thence  went  directly  to  Nowberii,  where,  without 
delay,  I  reported  to  the  commanding  general,  and  presented  my  order  to  Captain  Rowan. 

Greatly  to  my  disappointment,  I  found  that  the  steamer  Albemarle  lay  at  the  bottom  of  the  Neuse 
river,  having  been  mu  down  by  a  large  vessel  a  few  days  before  my  arrival.  I  was,  however,  assured  that, 
after  sev'eral  days’  delay,  I  could  be  furnished  with  another  steamer  suitable  for  my  work,  but  that  circum¬ 
stances  prevented  her  immediate  delivery  into  my  hands. 

3:i  (’  s 
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Against  all  delays  I  had  been  especially  cautioned  by  yourself  and  the  flag-officer.  I  therefore  bad 
recourse  to  other  expedients  suggested  in  your  instructions.  I  went  on  board  of  the  Coast  Survey  schooner 
Bancroft,  then  in  charge  of  Assistant  A.  S.  Wadsworth,  and  requested  the  use  of  his  vessel  and  his  own 
co-operation  in  our  enterprise.  Mr.  Wadsworth,  with  his  wonted  zeal  and  spirit,  at  once  assented,  and  united 
his  party  with  my  own. 

I  found  the  Bancroft  in  good  order,  and  as  well  adapted  for  my  work  as  any  sailing  vessel.  Her  boats, 
however,  were  quite  unsuited  for  sounding  among  breakers,  and  I  was  obliged  to  apply  to  Brigadier  General 
Foster,  military  governor  of  Newberii,  for  the  use  of  one  of  the  life-boats.  The  cheerfulness  with  which 
the  governor  supplied  this  and  other  wants  of  my  party  convinced  me  that  he  still  retained  that  lively  interest 
in  the  Coast  Survey  which  characterized  his  course  while  attached  to  our  service  years  ago. 

Thus,  happily  sped  by  fortune,  we  left  Newbern  for  the  scene  of  our  work,  without  delay. 

On  our  way  up  the  sound,  we  ran  in  over  the  Hatteras  swash  and  loaded  up  the  schooner  with  spar 
buoys  and  sinkers,  in  order  that  we  might  possess  the  means  of  marking  out  all  the  channels  and  shoals  as 
fast  as  we  surveyed  them. 

On  reaching  Oregon  inlet,  April  14,  our  first  care  was  to  make  a  hasty  examination  of  the  whole  ground 
and  write  out  a  sketch  of  the  inlet  and  swash,  setting  forth  such  prominent  facts  relative  to  the  depths  of  the 
channels  and  the  dangers  of  the  bar  as  should  enable  the  military  and  naval  authorities  to  decide  upon  the 
usefulness  of  this  aventie. 

Having  sent  off*  several  copies  of  this  sketch,  we  at  once  applied  ourselves  to  the  systematic  survey  of 
the  outer  bar  and  approaches.  By  the  27th  of  the  month  we  had  sounded  out  the  bar  and  lower  channels  of 
the  inlet,  and  placed  three  buoys  in  proper  positions  for  guiding  vessels  in  from  sea.  We  had  also  set  up 
ranges  on  shore,  which  were  unmistakable,  and  sent  to  the  commanding  general  full  and  complete  sailing 
directions  for  entering  the  basin  from  the  ocean. 

For  the  swash  no  sailing  directions  could  possibly  be  written ;  the  channel  being  some  five  miles  in  length, 
and  very  tortuous.  This  portion  of  our  survey  was  exceedingly  slow  and  tedious.  We  could  work,  accurately, 
only  about  the  time  of  slack  water,  and  even  at  such  times  the  gusts  of  wind  and  thn  frequent  grounding  of 
the  boat  caused  us  to  lose  many  lines.  Among  such  rapid  tidal  currents  a  narrow  channel  can  only  be 
developed  by  running  a  multitude  of  short  lines  and  coming  to  anchor,  for  the  determination  of  position,  at 
each  change  of  course. 

Stakes  had  been  placed  upon  the  swash  by  one  of  the  government  pilots  before  our  arrival ;  but  their 
number  and  positions  had  to  be  changed  somewhat,  as  our  survey  defined  the  course  of  the  channels.  We 
placed  a  striped  buoy  to  mark  the  approach  to  the  swash  from  the  sound  side,  and  erected  a  conspicuous 
tripod  at  the  entrance  to  the  slue-way. 

In  forwarding  the  chart  of  Oregon  inlet,  I  must  call  your  attention  to  the  movements  of  the  beaches  and 
shoals,  which  have  taken  place  since  our  previous  survey.  While,  upon  the  one  hand,  the  opening  through 
the  beach  of  Bodie’s  island  has  shifted  to  the  southward,  you  will  observe,  upon  the  other,  that  the  channel 
over  the  bar  has  moved  in  the  opposite  direction  ;  that  it  now  opens  to  the  northward,  instead  of  leading  out 
to  the  southeast,  as  formerly.  The  reason  why  this  channel  is  now  more  shallow  than  formerly  is  obviously 
to  be  found  in  this  unfavorable  change  of  the  course. 

From  considerable  experience  in  the  study  of  waves  upon  the  open  coast,  I  have  come  to  the  conclusion 
that  tliere  is  everywhere  a  prevalent,  if  not  a  jJcrmancnt,  angle  at  which  the  larger  class  of  swells  or  rollers 
strike  the  general  shore-line.  I  have  observed,  also,  that  the  current  flowing  from  an  inlet  is  broken  up  or 
turned  aside  by  coming  in  direct  collision  with  the  waves  of  the  ocean,  so  that  the  stream  inclines  to  escape 
along  the  trough  of  the  sea,  or  in  its  wake. 

In  the  bend  below  Cape  Hatteras,  where  the  “  ground  swell,*’  propagated  from  the  northeastward,  drives 
obliquely  upon  the  coast,  the  outflowing  stream  from  an  inlet  may  pursue  almost  a  direct  path,  and  yet  find 
jts  way  along  the  trough  of  the  sea,  receiving  no  sudden  check  from  the  waves ;  but  preserving  for  a  gradual 
decline  its  scouring  power,  it  may  sweep  its  burden  of  sand  far  out  from  the  coast,  and  distribute  it  uniformly 
over  a  great  area.* 

The  conditions  at  Hatteras  inlet  are  favorable  for  the  maintenance  of  a  good  bar,  while  those  at  Oregon 
inlet  are  quite  opposed  to  this  advantage. 


®  Tho  popular  term  “^rowarf  swdV*  distinguishes  from  all  others  those  larger  waves,  which,  ftdirg  the  ground^  have 
a  perceptible  motion  qf  tranUatwn,  when  in  three  to  five  fathoms  of  water. 
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At  Bodie’s  island  tlie  swell  strikes  the  coast  from  the  northeast.  This  direction,  however,  is  not  so 
nearly  normal  to  the  shore-line,  but  that  a  channel,  leading  out  along  the  south  beach,  may  have  a  decided 
^advantage  over  that  in  any  other  direction. 

Our  work  in  the  vicinity  of  Bodie’s  island  was  completed  on  the  14th  of  May,  and,  by  the  20th,  the 
chart  was  brought  up,  so  that  tracings  were  made  and  presented  to  Major  G«*neral  Burnside  and  Commodore 
Rowan.  A  copy  was  also  prepared  and  sent  through  your  hands  to  Flag-OflScer  Goldsborough. 

In  the  course  of  this  survey,  Mr.  Wadsworth  set  up  and  determined  the  numerous  signals,  and 
made  an  interesting  sketch  of  Fort  Oregon,  a  fine  earthwork  built  by  the  enemy  on  the  south  side  of  the 
inlet,  and  of  other  objects. 

The  accomplished  draughtsman  of  the  party,  Mr.  Edward  Cordell,  of  the  Coast  Survey,  occupied  one 
of  the  deserted  houses  on  Bodie’s  island,  where  he  plotted  each  day’s  work  done  by  me  in  the  boats.  As 
the  plotting  kept  up  with  the  field-work,  we  were  able  to  watch  our  development  of  the  channels,  and  the 
better  fill  in  the  details.  Sevei*al  blind  channels  had  to  be  followed  up  with  soundings  till  their  bulklieads 
were  found  and  located  on  our  map. 

Messrs.  T.  E.  Ames  and  C.  P.  Dillaway  were  principally  employed  with  the  sextant;  the  former 
accompanied  me  in  the  boat,  while  the  latter  developed  the  shore  line. 

Mr.  Sengteller  accompanied  the  party  as  tidal  observer.  His  conscientiousness  of  character  gives  value 
to  the  remarkably  neat  records  which  he  kept.  I  should  have  been  better  satisfied  if  I  could  have  furnished 
him  with  squ  assistant,  so  that  the  observations  could  have  been  kept  up  night  and  day;  but  this  was  impossible. 

Comparative  tidal  observations  for  the  determination  of  the  inclined  plane  of  reference  were  made  by 
Mr.  Dillaway  at  different  points  on  the  swash.  I  plotted  these,  and  ascertained  that  the  tide  wave  enters 
Oregon  inlet  with  a  mean  range  of  two  feet;  that  it  suffers  a  gradual  degradation  as  it  advances  towards  the 
sound,  so  that  it  becomes  insensible  upon  a  gauge  at  the  outer  edge  of  the  swash. 

I  found,  from  a  study  of  the  current  epochs,  that  I  could  assume,  without  any  considerable  error,  that 
the  surface  of  the  sound  lay  at  the  mean  level  of  the  sea,  I  therefore  decided  to  refer  my  soundings  to  an 
inclined  plane,  extending  westward  from  the  bar  and  rising  one  foot  in  five  miles.  The  fool  of  this  plane 
mean  low  water  at  the  inlet,  was  computed  from  the  observations  made  during  a  semi-lunation ;  its  position 
was  referred  by  levellings  to  the  bottom  or  floor  of  the  new  light-house  cistern,  (the  most  permanent  object 
we  could  find,)  and  ascertained  to  be  2.10  feet  below  this  bench. 

The  mean  level  of  the  sea,  which  may  be  so  easily  and  accurately  determined  from  a  few  days’ 
observations,  and  which  is  a  plane  common  to  all  places  upon  the  coast,  would  seem  to  be  the  most  natural 
plane  of  reference  for  a  hydrographic  survey;  but  the  use  of  this  upon  our  charts  would  leave  to  the 
inexperienced  navigator  the  task  of  making  the  very  calculations  which  we  would  avoid ;  for  he  desires  to 
know  the  low  water  depths  along  the  channel  ways,  and  possesses  but  a  vague  notion  of  the  motion  and 
character  of  the  tide  wave. 

Before  quitting  the  subject  of  Oregon  inlet,  I  would  mention  that  we  found  the  Bodie’s  island  light 
tower  in  ruins  ;  it  was  blown  up  by  the  enemy.  For  what  purpose  this  wanton  act  was  committed  it  is  hard 
to  divine.  The  pilots  testify  that  this  light  had  often  misguided  coasters,  who  mistook  it  for  Hatteras. 

By  special  request,  I  detained  the  schooner  Bancroft  and  party  for  about  a  week,  in  order  to  examine 
the  Neuse  river  middle  ground — a  bad  shoal,  five  to  nine  miles  below  Newbem,  upon  which  several  gun¬ 
boats  and  transports  had  grounded. 

Upon  this  shoal  we  placed  three  heavy  spar  buoys,  within  sight  from  each  other,  marking  the  upper  end, 
middle,  and  lower  end  of  the  bank,  along  the  southern  side. 

The  least  water  found  by  us,  in  our  rapid  reconnaissance,  was  five  feet  upon  the  upper  lobe,  and  eighteen 
and  a  quarter  feet  upon  the  lower  knoll.  There  are  several  slues  which  cross  the  bank,  connecting  the 
channels  on  either  side. 

At  the  time  of  our  examination  the  river  was  high ;  the  least  water  along  the  thread  of  the  southern 
channel  being  eleven  feet.  • 

We  furnished,  for  the  use  of  the  military  department,  sketches  showing  the  positions  of  our  buoys  and  the 
Boimdings  we  had  made. 

Major  General  Burnside  has  done  me  the  honor  to  make  me  bearer  of  a  letter  to  yourself,  commending 
our  services. 


Very  respectfully,  yours. 


HENRY  MITCHELL,  Asst.  U.  S.  Coast  Survey. 


Prof.  A.  D.  Bache,  LL.  D.,  Sup^dU  U.  S.  Coast  Surrey. 
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ArPEXDIX  Xo.  31. 


ORDERS,  ETC.,  FROM  ADMIRAL  8.  F.  DUPONT,  RELATIVE  TO  THE  SERVICE  OF  COAST  SU.IVEV  PARTIES  FOR 
THE  SOUTH  ATLANTIC  BLOCKADING  SQUADRON,  ON  THE  COAST  OF  SOUTH  CAROLINA  AND  GEORGIA. 


Flag -Ship  W  a  rash,  Port  Royal  Roads  ^  Koveniher  r5,  1861. 

Sir  :  I  have  to  thank  you  for  your  cflkuent  assistance  and  co-operation  in  bringing  the  heavy  ships  of 
the  squadron  under  my  command,  and  transports,  into  Port  Royal  roadstead  ;  and  I  shall  take  pains  to  inform 
the  Superintendent  of  the  Coast  Survey  that  your  services  have  met  my  cordial  commendation. 

I  have  now  to  request  that  you  will  be  pleased  to  make  a  hydrographic  reconnaissance  of  the  channel 
between  the  North  Breaker  and  Fishing  Rip,  placing  such  buoys  on  the  latter  as  will  make  it  safe  to  pass  the 
southeast  or  northAvest  points  of  the  shoal,  or  to  cross  it  Avith  gunboats  at  Ioav  water. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

S.  F.  DUPONT, 


C 


Flag-Officer,  Coirdg  South  Atlantic  Blockading  Squadron. 


II ARLES  O.  BoUTELLE,  Esq., 

Assistant  U.  S.  Coast  Survey. 


Flag-Ship  Warash,  Port  Royal  Harbor,  S.  C.,  January  9,  18li2. 

Sir  :  It  has  occurred  to  me  that  A\*e  should  have  a  better  understanding  as  to  your  operations  with  the 
Coast  Survey  force,  and  I  desire  to  make  the  following  suggestions  : 

I  am  expecting  the  light-ship  here  in  a  f(‘w  days,  and  1  Avill  be  obliged  to  you  if  you  Avill  drop  a  buoy 
to-day  on  the  place  she  is  to  occupy. 

When  I  requested  you  to  survey  Skull  creek  and  Broad  riA^er  it  was  my  expectation  that  the  results  of 
a  rapid  reconnaissance,  shoAA’ing  the  direction  of  the  principal  channel  and  the  depths  at  mean  low  water, 
could  be  funiished  in  a  feAv  days,  the  completion  of  the  work  being  left  to  a  more  leisurely  time.  I  find,  how¬ 
ever,  I  can  depend  upon  the  skill  of  pnlots  and  masters  for  the  safe  navigation  of  these  passages;  and  I  therefore 
Avill  ask  you  to  turn  your  personal  attention  to  the  placing  of  the  buoys  iu  the  harbors  and  in  the  possession  of 
the  naval  forces  under  my  command,  and  to  take  them  up  iu  the  folloAviug  order :  Tybee  Entrance,  St. 
Helena  Sound,  WassaAv  Sound,  South  Edisto,  Ossabaw  Sound,  North  Edisto. 

Of  thiise  harbors  the  first  four  are,  like  Port  Royal,  permanently  occupied.  Vessels  are  passing  in  and 
out  of  their  channels  at  all  times ;  and  if  the  latter  are  buoyed  in  such  a  manner  that,  with  simple  directions, 
they  can  be  traversed  by  a  stranger  in  security,  much  labor  and  delay  will  be  saved. 

No  one  knows  hoAv  to  do  this  better  than  yourself,  and  I  rely  upon  your  judgment  and  zeal. 

Please  deliver  to  this  ship  the  barge  taken  iu  North  Edisto. 

I  am,  respectfully,  your  obedient  servant, 


S.  F.  DUPONT, 


G.  O. 


Boijtelle,  Esq., 


Fiag- Officer,  Commanding  South  Atlantic  Blockading  Squadron. 


Assistant  Coast  Survey,  Port  Royal  Harbor. 


Flag-Ship  Paavnee,  Fernandina  Harbor,  March  7,  1862. 
Sir  :  On  the  receipt  of  this  order  you  Avill  immediately  proce(‘d  Avith  the  Bibb  to  this  place,  with  a  proper 
supply  of  buoys,  to  mark  out  the  channels  to  Fernandina  and  to  BrunsAvick. 

The  utmost  despatch  is  necessary,  as  I  consider  this  bar  a  A'ery  dangerous  one.  In  my  absence  you 
will  please  report  to  Commander  Drayton. 

The  buoys  taken  up  here  are  in  good  pr(‘servation,  but  Avithout  moorings.  I  think,  howeA’er,  that  car 
Avheels,  many  of  which  can  be  had  here,  Avill  answer  the  purpose.  I  see  no  chains. 

Respectfully,  your  obedient  servant, 

S.  F.  DUPONT, 

Flag-OJlcer,  Commanding  South  Atlantic  Bio Jeading  Squadron. 

C.  0.  Boutelle,  Esq., 

Assistant  Coast  Survey,  Surveying  Steamer  Bibb. 
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Flau-Siiip  Wabash,  Port  Royal  Harhor,  S.  C.,  May  9,  1862. 

Sir  :  I  am  informed  by  the  blockading  officers  off  Charleston  that  one  or  two  buoys  placed  on  the  Rat¬ 
tlesnake  shoal  would  assist  them  materially  in  covering  that  port. 

I  have  therefore  to  request  that  you  will  proceed  with  the  United  States  steamer  Bibb,  under  your  com¬ 
mand,  off  the  bar  of  Charleston,  and,  after  communicating  with  the  senior  officer,  Commander  Parrott,  proceed 
to  plant,  in  accordance  with  his  wishes  and  your  intelligent  judgment,  such  buoys  as  may  be  needed. 

Rcsi)ectfully,  your  obedient  servant, 

S.  F.  DUPONT, 

Flag- Officer y  Commanding  South  Atlantic  Blockading  Squadron. 

C.  0.  Boi  telle,  Esq.,  Ass't  U.  S.  Coast  Survey^ 

Command ng  U.  S.  St  umer  Bibb,  Port  Royal. 


Flag-Ship  Wabash,  Port  Royal  Harbor,  S.  C.,  June  30,  1862. 

Sir:  You  will  proceed  with  the  U.  S.  steamer  Bibb,  under  your  command,  to  Hampton  Roads,  stopping 
on  your  way  at  North  Edisto,  Stono,  and  Charleston,  communicating  with  the  commanding  officers  at  those 
places,  and  delivering  all  mails  and  stores  put  under  your  charge. 

It  Avill  give  me  pleasure,  in  transmitting  your  various  reports  to  the  Secretary  of  the  Navy,  to  call  atten¬ 
tion  to  the  valuable  services  of  the  vessels  of  the  Coast  Survey  since  they  have  been  attached  to  this  squadron, 
and  particularly  to  the  zeal  and  earnestness  Avbich  you  have  always  exhibited,  not  only  in  the  execution  of 
the  duties  pertaining  to  the  Coast  Survey,  but  in  aiding  important  war  operations  on  this  coast  by  assisting 
wdth  your  local  knowledge  the  gunboats  in  crossing  the  various  bars  and  entering  the  difficult  inlets,  regardless 
whether  they  were  brought  under  fire  or  not. 

You  will  please  convey  to  all  associated  with  you  my  appreciation  and  commendation  of  theii*  services, 
and  which  I  purpose  to  bring  to  the  notice  of  the  Superintendent  of  the  Coast  Survey. 

The  buoy  vessel,  S.  C.  Steele,  Avill  be  left  in  charge,  for  the  present,  of  Commander  Drayton,  the  senior 
officer  in  Stono,  until  I  can  give  further  directions. 

Respectfully,  your  obedient  servant. 


S.  F.  DUPONT, 


Flag-0  Dicer,  ComJg 

C.  0.  Boutelle,  Esq., 

Assistant  Coast  Survey,  U.  S.  S.  Bibb,  Port  Royal. 


South  Atlantic  Blockading  Squadron. 


APPEXDIX  No.  32. 

LETTER  OF  MAJOR  GENERAL  B.  F.  BUTLER,  ADDRESSED  TO  ASSISTANT  C.  0.  BOUTELLE,  ON  THE  COMPLE¬ 
TION  OF  REPAIRS  BY  HIS  PAR'IY  TO  THE  U  S.  STEAMER  MISSISSIPPI  IN  PORT  RUYaL  SOUND,  S.  C. 

Transport  Steamer  ^Iississippi, 

Hilton  Head  Island,  S.  C.,  March  10,  1862. 

Sir  :  I  cannot  allow  myself  to  leave  this  port  without  tendering  to  you  my  cordial  thanks  for  the  great 
assistance  which  you  have  rendered  to  the  service,  and  to  myself,  during  the  past  week,  in  making  this  vessel 
fit  to  pursue  her  voyage  to  Ship  island  in  safety. 

With  the  injury  which  this  vessel  has  received  it  would  have  been  probably  impossible  to  have  gone  forward 
in  her  ;  and  it  would  have  been  equally  impossible  at  this  place,  within  a  reasonable  time,  to  have  repaired  that 
injury  without  the  constant  and  cheerfully  tendered  services  of  yourself,  and  the  ingenious  skill  and  unremit¬ 
ting  labor  of  your  officers.  Chief  Engineer  Charles  French  and  Executive  Officer  Robert  Platt. 

To  you,  therefore,  and  to  these  officers,  I  owe  it  that  I  may  now  hope  to  reach  my  command  in  the  gulf 
in  season  for  active  operations  in  that  quarter. 

I  shall  take  pleasure  in  causing  a  proper  representation  to  be  made  to  the  government  of  your  usefulness 
in  this  regard. 

For  the  many  courtesies  experienced  by  myself  at  your  hands,  believe  me,  sir,  your  grateful  friend  and 
obedient  servant, 

BENJ.  F.  BUTLER, 

Major  General  Commanding. 

Chas.  O.  Boutelle,  Esq., 

Ass't  U.  S.  Coast  Survey,  Com'dg  V.  S.  Strainer  Bibb. 
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APPENDIX  No.  33. 


LEITEIl  OF  COMMANDER  PERCIVAL  DRAYTON,  U.  S.  N.,  IN  REFERENCE  TO  MAPS  AND  CHARTS,  AND  TO 
.  THE  SERVICES  OF  THE  PARTY  OF  ASSISTANT  C.  0.  BOUIELLE,  ON  THE  COAST  OF  SOUTH  CAROLINA. 


United  States  Steamer  Pawnee, 

Stono  River,  June  14,  1862. 

Dear  Sir  :  The  charts  of  this  river,  kindly  sent  me  from  your  office  some  little  time  since,  have  afforded 
so  much  valuable  information,  which  could  be  obtained  nowhere  else,  and  without  which  I  scarcely  see  how 
either  I  or  the  commanders  of  the  other  vessels  composing  the  squadron  in  these  waters  could  have  got  on  in 
th^*ir  very  intricate  navigation,  that  I  cannot  but  express  the  obligation  I  feel  under,  not  only  on  this,  but 
other  occasions,  for  the  great  assistance  the  Coast  Survey  charts  have  been  to  me  in  properly  understanding 
the  complicated  inland  navigation  of  Carolina  and  Georgia.  And  I  will  also  beg  leave,  at  the  same  time,  to  call 
attention  to  the  very  valuable  sei-vices  of  the  same  nature,  rendered  to  vessels  which  I  have  had  on  detached 
service,  by  Captain  C.  0.  Boutelle,  of  the  Vixen  and  Bibb,  during  the  last  eight  months.  Without  him  I  do 
not  see  how  we  could  have  got  into  St.  Helena  Sound,  or  North  or  South  Edisto,  to  say  nothing  of  Stono. 

Very  truly,  your  obedient  servant. 


P.  DRAYTON, 


Professor  A.  D.  Bache, 

Superintendent  Coast  Survey,  Washington. 


Commandj^r,  Senior  Officer  at  Stono. 


APPENDIX  No.  34. 


EXTRACTS  FROM  COMMODORE  D.  D.  PORTER’S  LETTER  TO  PROFESSOR  A.  D.  BACHE,  DATED  “HARRIET 
LANE,  FOffPS  JACKSON  AND  ST.  PHILIP,  APRIL  29,  1862.” 


Dear  Sir:  Amid  the  exciting  scenes  here,  and  the  many  duties  that  are  imposed  on  me,  I  must  steal 
a  few  moments  to  tell  you  something  of  the  share  the  Coast  Survey  has  had  in  our  doings,  anJ  to  thank  you 
for  the  valuable  assistance  rendered  me  by  the  party  you  sent  out  here.  *  •  The  results  of 

our  mortar  practice  here  have  exceeded  anything  I  ever  dreamed  of;  and  for  my  success  I  am  mainly  indebted 
to  the  accuracy  of  positions  marked  down,  under  Mr.  Gerdes’s  direction,  by  Mr.  Harris  and  Mr.  Oltmauns- 
They  made  a  minute  and  complete  survey  from  the  “jump**  to  the  forts,  most  of  the  time  exposed  to  fire  from 
shot  and  shell,  and  from  sharpshooters  from  the  bushes.  •  #  #  position  that  every  vessel 

was  to  occupy  was  marked  by  a  white  flag,  and  we  knew  to  a  yard  the  exact  distance  of  the  hole  in  the 
mortar  from  the  forts,  and  you  will  hear  in  the  end  how  straight  the  shells  went  to  their  mark.  Mr.  Oltmanns  and 
Mr.  Harris  remained  constantly  on  board  to  put  the  vessels  in  position  again  when  they  had  to  haul  off  for 
repairs,  or  on  account  of  the  severity  of  the  enemy’s  fire.  •  *  .  *  I  cannot  speak  too  highly  of 

these  gentlemen.  I  assure  you  that  I  shall  never  undertake  a  bombardment  unless  I  have  them  at  my  side^ 
Mr.  Gerdes  has  been  indefatigable  in  superintending  the  work,  laboring  late  at  night  in  making  charts  and 
providing  the  officers  in  command  of  ships  with  them,  marking  the  positions  of  obstructions  in  the  channel, 
and  making  all  familiar  with  the  main  way.  No  accident  happened  to  any  ship  going  through,  notwithstand¬ 
ing  the  gentlemen  in  the  forts  thought  the  obstructions  impassable.  #  •  #  You  must  excuse 

my  hurried  letter,  but  I  could  not  omit  writing  to  you  to  thank  your  good  fellows  for  what  they  have  done 
for  me,  and  to  thank  you  for  sending  them. 


Yours,  very  truly. 


Prof.  A.  D.  Bache, 

Superintendent  U.  S.  Coast  Survey. 


DAVID  D.  PORTER. 
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Letter  of  Commander  D.  D.  Porter,  U.  S.  N.,  to  Prof,  A,  D.  Bache,  Superintendent  U.  S.  Coast  Survey, 


U.  S.  Steamer  Harriet  Lane,  Ship  Island,  May  16,  1862. 

Sir  :  I  forward  to  you  by  the  Baltic  a  plan  of  Fort  Jackson,  (or  the  remains  of  it,)  faithfully  drawn, 
under  the  direction  of  Mr.  Gerdes,  by  Messrs.  Harris  and  Oltmanns,  Assistants  of  the  Coast  Survey.  It  is  a 
striking  specimen  of  the  effects  of  mortar  practice,  showing  what  can  be  done  when  distances  are  accurately 
determined,  as  they  were  in  this  case,  by  the  gentlemen  belonging  to  the  Coast  Survey.  If  you  can  afford 
the  expense  it  would  be  worth  while  to  have  the  plan  lithographed  and  kept  as  part  of  the  history  of  this 
hideous  war. 

I  regret  to  say  that  Mr.  Oltmanns,  of  the  Sachem,  has  been  severely  wounded  in  the  left  breast  by  a 
rebel  rifle  ball.  I  sent  the  Sachem,  in  company  with  three  of  the  mortar  steamers,  to  show  them  the  way  up 
Pearl  river,  in  hopes  of  finding  some  of  the  enemy’s  gunboats,  which  have  mysteriously  disappeared,  (now  most 
likely  burnt,)  and  while  trying  alone  to  push  up  the  river  the  Sachem  was  attacked  by  a  body  of  riflemen. 
Mr.  Oltmanns  fell  while  directing  the  movements  of  the  vessel.  The  battery  of  the  Sachem  was  soon  brought 
to  bear  and  the  rebels  driven  away,  one  of  them  being  shot  dead  on  the  branch  of  a  tree.  Everything  has 
been  done  to  make  Mr.  Oltmanns  comfortable.  I  intend  to  send  him  to  the  hospital  at  Southwest  Pass, 
where  he  can  be  properly  attended  to.  I  regret  his  loss  very  much,  as  he  has  made  himself  very  prominent 
throughout  the  operations  here,  in  performing  the  various  duties  he  was  called  upon  to  do,  as  indeed  all  the 
members  of  the  Coast  Survey  party  have.  I  have  not  spared  the  Sachem,  but  have  treated  her  like  the  rest 
of  the  vessels,  putting  her  under  fire  when  it  was  necessary. 

On  the  8th  of  this  month,  off  Mobile  entrance,  the  steamer  Clifton  went  ashore  on  S.E.  shoal,  under  the 
guns  of  Fort  Morgan,  and  neither  of  the  larger  steamers  could  get  near  enough  to  help  her  without  danger  of 
grounding.  I  ordered  the  Sachem  to  go  in  and  help  her  by  carrying  out  anchors  and  lines,  and  though  the 
shot  from  the  fort  were  flying  over  and  around  the  Clifton  they  went  at  it  cheerfully  and  intelligently.  The 
Clifton  got  off  just  as  they  got  their  lines  ready  and  anchors  down  to  heave  her  off,  but  Lieut.  Com’g  Baldwin 
felt  as  much  indebted  to  the  party  on  the  Sachem  as  if  they  had  been  the  means  of  relieving  him  from  his 
perilous  position. 

I  look  upon  the  Sachem  in  the  same  light  as  I  would  upon  a  topographical  party  in  the  army,  and  if  I 
lose  her  in  such  employment  she  will  have  well  paid  for  herself. 

Mr.  Gerdes  will  be  employed,  for  the  present,  in  looking  up  the  numerous  buoys  which  those  people  have 
stowed  away  or  wantonly  destroyed,  as  they  have  nearly  everything  else.  "When  found  he  will  put  them 
all  down  in  their  proper  places.  ####### 

Very  respectfully,  your  obedient  servant, 

DAVID  D.  PORTER, 


A.  D.  Bachb,  LL.  D. 

Superintendent  Coast  Survey, 


Commanding  Flotilla, 


APPENDIX  No.  35. 

REPORT  OF  ASSISTANT  F.  H.  GERDES,  U.  S.  COAST  SURVEY,  TO  COMMANDER  D.  D.  POUTER,  U.  S.  N  , 
COMMANDING  MORTAR  FLOTILLA  IN  THE  GULF  OF  MEXICO 

U.  S.  Surveying  Steamer  Sachem, 

Off  Ship  Island,  May  16,  1862. 

Dear  Sir  :  Having  received  your  verbal  instructions  to  accompany  the  gunboats  of  your  flotilla  to 
Lake  Pontchartrain  and  Pearl  river,  I  got  under  way  on  the  13th  instant,  at  5  o’clock  a.  m.,  and  was  followed 
by  the  Westfield,  Captain  Renshaw ;  Clifton,  Captain  Baldwin;  and  Jackson,  Captain  Woodworth,  lied 

they  following  close  in  my  wake.  We  earned,  for  the 
Grande  island,  your  senior  officer.  Captain  Renshaw, 
as  I  drew  the  least  water.  Returning  I  led  the  course 
middle  ground,  with  eight  feet,  and  thence  directly  to 
on  which  Madison  is  situated.  I  brought  two  more 


them  south  of  Cat  island  to  St  Joseph’s  light-house, 
least,  nine  feet,  and  no  stoppages  occurred.  Near 
requested  me  to  overhaul  a  vessel  to  the  southward, 
again,  and  went  through  the  Rigolets,  and  over  the 
Mandeville  and  the  mouth  of  the  Chefuncta  river, 
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schooners  to,  and  overhauled  another,  but  all  had  passes  from  General  Butler.  We  anchored  here  in  company 
with  the  New  London,  and  I  believe  also  the  Callijun.  The  former  intending  to  go  next  day  into  the  river 
and  visit  Madison,  Captain  Renshaw  concluded  to  return  to  Pearl  river,  and  search  in  Pearlington  and 
Gainesville  for  vessels,  and  I  took  the  lead  again.  On  the  middle  ground^  near  Point  aux  Herbes,  the 
Jackson  ran  aground,  but  the  other  vessels  got  over  without  touching.  The  senior  officer  requested  me  to 
relieve  her  if  possible,  the  SaChem  not  drawing  over  six  and  a  half  feet,  but  it  was  found  impossible.  An 
arrangement  was  made  with  the  steamer  Whiteman  to  come  alongside  next  day,  lighten  the  Jackson,  and 
^ow  her  off.  I  anchored  near  the  light-house  of  the  Rigolets,  close  to  the  Westfield,  having  previously  run 
ten  miles  further  to  the  eastward  and  back  to  communicate  with  Captain  Baldwin,  and  to  bring  him  Captain 
Rensliaw’s  directions. 

On  the  15th  inskint  we  started  early,  and  I  took  the  lead  into  Pearl  river.  We  passed  Pearlington, 
and  Avent  up  some  thirteen  miles,  where,  the  river  becoming  so  narrow  that  the  Westfield  and  Clifton  could 
not  make  the  abrupt  turns,  both  of  those  vessels  came  to.  Their  captains  came  on  board  the  Sachem,  and  avc 
went  further  up.  About  three  miles  from  Gainesville  Ave  were  fired  upon  Avith  musketry,  sca- eral  balls  striking 
the  vessel,  and  one  severely  wounding  my  executive  officer  and  assistant,  Mr.  Oltmanns,  of  the  Coast  SurA^ey. 
The  bullet  hit  him  in  the  left  breast,  just  over  the  lungs.  He  Avas  carried  down  at  once,  and  placed  in  the 
cabin,  Avhere  he  Avas  as  well  attended  to  as  circumstances  Avould  permit.  We  returned  the  fire,  discharging 
perhaps  some  fifty  or  sixty  musket  shots,  and  finally  grape  and  canister  from  the  32-pounder,  which 
scattered  the  enemy.  The  difficulty  consisted  in  getting  the  Sachem  turned,  as  the  river  had  hardly  the 
width  of  her  length. 

The  first  cutter  of  the  Sachem  Avas  lo.st,  and  Captain  Baldwin  lost  his  gig,  both  being  crushed  between 
the  woods  and  the  propeller  in  tuniing,  and  my  launch  was  filled,  and  nearly  lost  too.  The  Sachem  also 
lost  her  flag-staff,  but  the  stars  and  stripes  were  hoisted  directly  on  the  main  gaff.  She  now  carries  the 
marks  of  ten  or  twelve  rifle  or  musket  balls.  The  quartermaster  at  the  wheel  narrowly  escaped,  a  bullet 
having  passed  through  his  clothes,  and  scA^eral  other  persons  on  board  had  very  narroAv  escapes  from  injury. 
When  Ave  retured  to  the  Clifton  and  Westfield,  Mr.  Oltmanns  was  transferred  to  the  former  vessel,  and 
everything  that  the  great  kindness  of  Captain  BaldAviu  could  suggest  was  done  for  him.  The  doctor  probed 
his.Avound,  but  did  not  find  the  ball.  At  seven  o’clock  we  anchored  near  Grassy  island,  in  Lake  Borgne. 

We  ai*e  deeply  indebted  to  Captains  ReushaAv  and  Baldwin,  both  of  whom  ably  directed  affairs  during 
the  attack.  The  loss  of  Mr.  Oltmanns  from  the  party  is  veiy  great,  as  he  had  learned  to  manage  the  Sachem 
for  any  service.  Even  if  he  recovers,  he  will  be  unfit  for  duty  this  season,  and  will  have  to  take  the  fii*st 
opportunity  to  return  north.  Late  at  night  1  visited  the  Clifton,  and  was  told  by  the  doctor  that  the  wound 
was  very  severe ;  but  that  Mr.  Oltmanns,  with  care,  might  recover. 

This  morning,  the  16th  May,  Ave  got  under  way,  and  stood  for  Oat  and  Ship  islands.  Mr.  Harris  takes 
the  post  of  executive  officer  on  the  Sachem. 

Very  respectfully, 


F.  H.  GERDES,  Assistant  U.  S.  Coast  Survey. 


Capt.  D.  D.  Porter,  U.  S.  N., 

Com7nandmg  U.  S.  Mortar  Flotilla, 


Digitized  by  CjOOQie 


THE  UNITED  STATES  COAST  SURVEY. 


265 


APPENDIX  No.  36. 


Aids  to  navigation  placed  at  the  entrances  of  soutkcin  harbors  for  the  use  of  the  United  States  blockading 
squadrons,  by  parties  of  the  Coast  Survey,  during  the  working  season  of  1861~*62. 


fc>eciion. 

Number  of  buoys  set  in  localities.  | 

By  whom  phiced. 

Date. 

HI. 

Two  buoys  peimanently  placed  as  guides  for  \ 
passing  the  bar  and  entering  Metomkin  inlet,  | 
Va. ;  one  of  these  being  carried  away  and  lost  | 
by  a  storm  was  replaced  by  another  buoy. 

A  sibtantA.  M.  Hariison . . 

April,  1862. 

IV. 

Three  buoys  set  to  mark  the  bar  and  channel  ^ 
through  Oregon  inlet  into  Pamplico  sound,  i 
N.  C.,  and  one  at  the  western  or  inside  ap-  , 
proach  of  the  inlet.  The  swash  was  tho¬ 
roughly  marked  by  stakes.  ; 

Assistant  H.  Mitchell . 

April,  1862. 

Three  buoys  permanently  placed  on  the  mid-  1 
die  ground  of  Neuse  river,  N.  C. 

April,  1862. 

V. 

Two  buoys  to  mark  the  north  and  soulh  ends 
of  Rattlesnake  shoal,  near  the  entrance  of 
Charleston  harbor,  8.  C. 

Assistant  C.  0  Boutclle . i 

1 

May,  1862. 

Five  buoys  set  at  Stono  bar  and  entrance,  S.  C  j 
Four  buoys  placed  on  the  bar  of  North  Edisto  ' 
river,  8.  C. 

_ do _ _ _ _ _ 

May,  1862. 

April,  1862. 

Five  huoys  marking  the  bar,  and  one  placed  i 
in  the  entrance  to  St.  Helena  sound,  8.  C 

April,  1862. 

Nine  buoys  set  for  the  channels  into,  and  six 
others  inside  of  Fort  Royal  sound,  8  C. 

. do .  . 

Dec.,  1861 ;  Jan.,  1862. 

Three  buoys  to  mark  the  channel  from  Tybce 
roads  into  Calibogue  sound,  8.  C. 

1 

May,  1862. 

Six  buoys  to  lead  into  and  serve  for  guides  to 
the  anchorage  at  Tybee  roads,  Ga. 

. do . 

February  and  May,  1862. 

Five  buoys  set  to  mark  the  Wassaw  bar,  and 
the  channel  leading  into  the  sound. 

February,  1862, 

Three  buoys  placed  on  the  har  of  St.  Simon’s 
sound,  Ga. 

March,  1862. 

VI. 

Five  buoys  which  had  been  taken  away  re¬ 
placed  on  the  bar  at  Femandina  harbor,  Fla. 

. do... . 

March,  1862. 

VIII. 

Six  buoys  permanently  set  for  passing  over  the 
bar  and  through  the  channel  of  the  South¬ 
west  Pass,  Mississippi  delta. 

Assistant  F.  H.  Gerdes . . 

June,  1862. 

X. 

Buoy  recommended  for  the  shoal  point  found  to 
be  encroaching  on  the  channels  at  the  conflu¬ 
ence  of  Karquines  and  Mare  Island  straits, Cal. 

Commanders.  F.  Sands,  U.  8.  N., 
Assistant  Coast  Survey. 

May,  1862. 

APPENDIX  No.  37. 

RESOLUTION  PASSED  BY  THE  COMMISSION  APPOINTED  TO  EXAMINE  SITES  FOR  A  NAVY  YARD. 

Navy  Yard,  Philadelphia,  October  23,  1862. 

Sir  :  I  have  the  honor  to  tranemit  to  you  a  copy  of  a  resolution  passed  by  the  board*  on  League  island 
navy  yard,  etc.,  at  their  meeting  of  this  day. 

Very  respectfully,  your  obedient  servant, 

S.  H.  STRINGHAM,  Preset  of  the  Board. 

Prof  A.  D.  Bachb,  SupU  U.  S.  Coast  Survey. 

Whereas  very  important  services  have  been  rendered  this  board  by  the  officers  attached  to  the  Coast 
Survey,  in  furnishing  maps,  charts,  and  other  valuable  information  in  reference  to  the  various  qualities  of  the 
localities  which  have  been  examined,  thereby  greatly  reducing  the  labors  of  the  board,  and  expediting  the 
completion  of  its  work,  it  is  due  to  those  gentlemen  that  the  board  should  express  its  high  appreciation  of 
the  great  value  of  the  assistance  which  has  been  so  cheerfully  and  promptly  rendered :  Therefore — 

Resolved,  That  the  thanks  of  this  board  be  tendered  to  Professor  Bache,  and  through  him  to  the  gentlemen 
connected  with  the  Coast  Survey,  for  the  very  valuable  assistance  which  they  have  so  kindly,  promptly,  and 
cheerfully  rendered  in  furnishing  maps,  charts,  and  other  hydrographical  and  topographical  information, 
whereby  the  labors  of  this  board  have  been  materially  reduced,  and  the  accomplishment  of  the  object  of  its 
mission  greatly  facilitated. 


•  Admiral  S.  H.  Striogham,  president ;  Commodore  G.  J.  Van  Brunt ;  Commodore  W.  H.  Gardner ;  Captain  John 
Maraton,  U.  8.  N.  ;  Professor  A.  D.  Bache,  Superintendent  U.  S.  Coast  Survey  ;  Civil  Engineer  W.  P.  S.  Sanger. 

34  c  S 
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APPENDIX  No.  38. 

List  of  capeSf  headlands,  islands,  harbors,  and  anchorages  on  the  western  coast  of  the  United  States,  of  which 
either  topographical,  hydrographic,  preliminary,  or  complete  surveys  have  been  made,  or  maps,  charts,  or 
sketches  issued. 


Names  in  geographical  order.  Character  of  survey. 


Published. 


CAPIS  AND  HEADLANDS. 


Point  Lonia _ 

Point  Pedro _ 

Point  Fermin _ 

Point  Duma . 

Point  Hueneme . 

lUienaventura  Mission 
Point  Conception .  _ . . 

Point  Pinos. . . 

Point  Santa  Cruz _ 

Point  A  no  Nuevo-... 

Piy:eon  Point _ 

Point  San  Pedro _ 

Point  lAibos _ 

Point  Bonita . . 

Ballenas  Bluflf . 

Point  Reyes . 

Tomales  Point . 

Sand  Point. . . 

Point  Adani-s . 

Cape  Dhappointment 

Cape  Flattery _ ... 

Point  Roberts . 


Complete  survey . . . 

. do . 

. do . 

Topographical  survey,  1857 . 

Topographical  and  hydrographic  survey . 

I . do . do _ _ 

Topographical  survey . 

^  Complete  survey . 

Topographical  and  hydrographic  survev. 

!  . do . do . 

_ do . . -do _ 1854-’56 

I  Complete  survey,  1853-'54 . 

_ do _ _ _ 

. do . 

I  . . do . . - . 

. . do . 

_ do . - . . . 

I . do . 

' . do . 

. do . 

I  Topographical  survey _ _ - . 

Hydrographic  survey . 


Sketch . 1861. 

...do . 1859. 

...do . 1859. 

...do . 1857. 

...do . 1857. 

...do .  1852. 

...do . 1851. 

...do . .1854. 

...do . 1854. 


On  map  of  San  Francisco  entrance . 1856. 

_ do _ - _ do _ 1856. 

. do . do . 1856. 

Sketch .  1855. 

Map . 1861. 

..do . 1861. 

Sketch - - 1854. 

...do . 1854. 

...do . 1853. 


On  reconnaissance  of  Washington  sound,  1862. 


ISLANDS. 


Los  Coronados  islands _ _ _ 

Topographical  survey _ 

i  Sketch  ............................1 853. 

Anacapa  island _ _ _ 

Map  .......... _ .................  1856. 

Santa  Cruz  island,  east  end  of _ 

South  Faral Ion  island _ 

Sketch  .............. _ ....... _ 1855. 

Alcatraz  island . . . 

Yerba  Buena  island _ _ _ 

Complete  survey . . . . 

I _ do _  _ 

On  map  of  San  Francisco  entrance . 1856. 

_ ...do do _ _ _ 1856. 

Angel  island . 

Mare  island . . 

Sand  island  . . 

Smith’s  island  _ _ _ 

. do . 

_  _  do _ _ _  __  _ 

1  On  map  of  San  Pablo  bay  — . — 1856. 

1  On  map  of  Columbia  river  entrance - 1854. 

Sketch  _ _ ........ _ ...........  .1 855. 

Cypress  island,  part  of . . 

Lumnii  island,  part  of _ _ _ 

Topograi>hical  and  hydrographic  survey  . 

On  reconnaissance  of  Washington  sound,  1862. 

lilatia  island _ _ _ _ 

Lucia  island _ .... _ ... 

Patos  island  _ _ _ _ 

. do . do . 1862. 

Tumbow  island _ _ _ 

. do . do . 1862. 

Satuma  island,  part  of _ _ _ 

_ _do_ _ _ do _ _ 

Mayne  island,  part  of _ 

Caliano  island,  part  of . . 

HARBORS  AND  ANCHORAGES. 

San  Diego  harbor . . 

San  Clemente  anchorage,  southeast 
end  of  island. 

San  Clemente  anchorage,  northeast 
end  of  island. 

Catalina  harbor _ _ 

San  Pedro  harbor . . . . 

Snuigglcr’s  cove,  Santa  Cruz  i.sland. 
Prisoner’s  harbor,  Santa  Cruz  island . 
Cuyler’s  harbor,  island  of  San  Mi- 
giiel.  1 

Santa  Barbara  anchorage _ 

1 

Complete  survey . 

1  Hydrographic  survey . . 

do 

i 

Map _  1867. 

Sketch . . 1866. 

. . - do ........ ...... ........ ........ 186 2* 

_ do . . . 

Topographical  and  hydrographic  survey. 

!  Complete  survey . . 

Hydrogniphic  survey . - . 

fin 

...do . 1852. 

Map . 1859. 

Sketch - 1856. 

Complctp  Kiirvpy 

Coxo  harbor . . . 

San  Luis  Obispo  harbor _ 

Topographical  survev . . 

Hydrographic  Kiirvcy 

San  Simeon  harbor _ ' 

Monterey  harbor . . 

Sauiiuel . . . 

Complete  survey. .  . . 

. do . 

Preliminary  chart . 1867. 

Sketch . 1857. 
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List  of  capes,  headlands,  islands,  Ifc. — Continued. 


Names  ia  geographical  order. 

Character  of  survey. 

1  Published. 

Santa  Cruz  harbor ...... ......... 

Complete  survey ............ _ _ .... 

!  Sketch . 185G. 

Point  ADo  Nuevo  harbor  ......... 

Toi>ographiciil  and  hydrographic  survey. 
Complete  survey ...  .  _ _ _ 

...do . 1854. 

Sian  Francisco  harlior _ 

'  Map _ 18.5fi. 

Mendocino  City  hai bor . . ......... 

Hydrographic  survey. . .......... _ 

'  Sketch . 1854. 

Shelter  cove _ _ 

.  _ , _ do _ _ 

...do . 1854. 

Crescent  City  harbor  ...... ....... 

_ ...do _ _ _ - . . 

...do . 1854. 

Port  Orford,  or  Ewing  harbor - 

Gray’s  harbor. ........ _ ..... 

Topographical  and  hydrographic  survey. 
_ do _ do....  1860-’62 

...do . 1851. 

...do . 1853. 

Grenville  harbor . . . 

Nee-ah  harbor _ 

Hydrograph  ic  survey . . 

lopograpliical  and  hydrographic  survey. 
Hydrographic  survey ...............  . 

False  Dungeness  ...... _ _ _ 

_ do _ _ _ _ ...  _ 1856. 

New  Dungeness ................. 

Complete  survey ..................... 

...do . 1856. 

Port  Townshend  ... _ _ 

_ do _ - _ 

i...do . . . 1858. 

Port  Ludlow.................... 

_ do _ _ 

i...do . 1856. 

MatS'Mats,  or  Boat  harbor........ 

...do . . 1856. 

Port  Gamble  ................... 

........do........ _ ........ _ _ _ 

...do . 1858. 

Apple  cove _ _ _ ..... 

Topographical  survey,  1850  ........... 

...do . 1856. 

Murden’s  cove _ ............. 

_ do _ - _ _ _ 

Blakeley  harbor _ 

Hydrographic  survey _ _ 

Fauntleroy  cove  _ _ 

Complete  survey,  1857  _ _ _ 

...do . 1856. 

Steilacoom  harbor. _ 

Hydrographic  survey ............... _ 

Olympia  harbor...... _ 

.......^do . 1 . 

BAYS. 

San  Diego  bay. ........... _ ... 

Complete  survev _ _ _ 

!  Map . 1857. 

False  bay . . . . . 

Monterey  bay .... _ _ _ ... 

Topographical  and  hydrograpliic  survey. 
Complete  survey _ _ _ _ _ ..... 

On  map  of  San  Diego  bay . . 1857. 

Preliminary  chart _ _ _ _ _ 1857. 

San  Francisco  bay _  _ 

....... do ..... .................. 

Map _ _ 1856. 

San  Pablo  bay _ _ 

_ do _ _ ' 

.  .do . 1856. 

Ballenas  bay _ 

.... _ do ............ _ _ ...... 

On  map  of  San  Francisco  entrance . 1856. 

Map . 1861. 

Drake's  bay  ... _ 

_ do _ _ 

Tom  ales  bay _ 

_ __do _  _ _ _ 

..do . 1861. 

Humboldt  bay _ _  _ _ 

_ do _  _  _] 

Sketch . 1868. 

Trinidad  bay _ _ 

Hydrographic  survey _ _ 

...do . 1851. 

Koos  bay . . . . 

Shoal  water  bay _ _ 

Complete  survey _ _ _ ' 

Hydrographic  survey _ _ 

Map . 1861. 

Sketch . 1856. 

Duwamish  bay.. _ _ _ 

_ do _ _ 

...do . 1854. 

Strawberry  bay  ..... _ 

Topographical  &  hydrographic  sur.,  1854 
Hydrographic  survey _ _ _ ' 

...do . 1854. 

Bellingham  bay...... _ _ _ 

Semiahmoo  bay _ _ 

_ do _ _ _ _ 

...do . 1858. 

BEEFS  AND  BANKS,  OR  SHOALS 

Cortez  bank  ..... _ .... _ 

1 

j 

Hydrographic  survey _ _ 

Chart . 1856. 

Duxbury  reef  .... _ 

Complete  survey _ _ 

On  map  of  San  Francisco  entrance.  .  1856. 

Horse-shoe  bar _ _ _ .... 

_ do _ _ 

_ do _ _ _ do.... _ _  1856. 

Zuniga  shoal  and  San  Diego  b  ir  .. 

_ _ _ do. ...  .  _ _ _ _ _ ..... 

On  map  of  Snn  Diego  b;iy _ ... _ 1857. 

Middle  stinds  ...... _ _ _ ... 

.... _ do.....  ... _ .... _ .....' 

On  map  of  Columbia  liver  entrance _ 1854. 

On  map  of  Wiushington  sound . 1862. 

Alden’s  bank _ _ _ ..... _ ... 

.... _ do...... _ _  - _ _ ......' 

STRAITS  AND  KNTRANCfS. 

San  Diego  entrance . . . 

Complete  survey _ _ 

Map . 1857. 

Santa  Barbara  channel,  eastern  en¬ 
trance  of. 

San  Francisco  entrance  ... _ _ 

Hydrographic  survey . 

Complete  survey _ 

-.do . .1857. 

..do . 1856. 

Karquines  straits _ 

....  ....  do. ....  .  _ .... _ _ i 

On  map  of  San  Pablo  bay . 1856. 

Mare  Island  straits _ 

. do . 

Map _ ... _ _ 1857. 

Umpquah  river  entrance _ _ 

Hydrographic  survey  _  _ 

Sketch  ................. _ .... _ 1 854. 

Columbia  river  entrance . . 

Complete  survey _ _ ' 

Chart _ _ _ _ _ _ _ 1854. 

Coquille  river  entrance _ 

Reconnaissance  _  _ 

Sketch . 1861. 

Admiralty  inlet,  part  of _ 

Topographical  survey _  _  ' 

On  map  of  Washington  sound _ _ ..1862. 

Entrance  to  Hood’s  canal  _ _ 

........do...... _ 1857...., _ .... 

Sketch . 1858. 

Entrance  to  Port  Gamble _  __ 

_  do 

Washington  sound  _  . 

Rpcoi  1  n  ai  Kfian  ce 

.  do . 1862. 

RIVERS  AND  CREEKS. 

Santa  Clara  river _ _ _ 

Topographical  survev,  1 855 _ _ _ _ 

1 

Salinas  river . . . 

. do . ...1854 . 

Piijaro  river . . . . 

. . do . 1854 . 
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List  of  capeSf  headlands,  islands,  — Continued. 


Names  in  geographical  order. 


Character  of  survey. 


San  Antonio  creek . I  Complete  survey  . 

Petaluma  creek.. . j  do. . 

Napa  creek . i . do . 

Du  Vree’s  creek.. . do . 

Mission  creek . . . .  —  do _ 

Tolay  creek . . do - 

Sonoma  creek . . do _ 

Novate  creek _ ...i . do _ 


CITIES  AND  TOWNS. 


Published. 


Map . 1857. 

..do . 1861. 

..do . 1861. 

On  map  of  San  Francisco  entrance . 1856. 

........do.... _ ...  .do . 1856, 

On  map  of  San  Pablo  bay  . . 1856. 

. . do . do . . . 1856. 

. . do . do . . 1866, 


San  Diego _ _ [ 

Complete  survey  _ _ ... _ _ _ 

On  map  of  San  Diego  b»y _ 

Santa  Barbara _ _ j 

_ _ ....do....  . . . 

On  sketch  of  Santa  Barbara _ 

City  of  Montarey . - . 

City  of  San  Francist  o . 

Oaklanrl  nitv  .  _  , 

_ do _ 

On  map  of  Monterey  bay . 

Map . . . 

On  map  of  Sau  Antonio  creek _ _  _ 

Brooklyn  ..... _ _ _ ...j  .......  do... _ ....  . . . 

Vallejo  . . - . . -.1  ... _ do . . . . 

On  map  of  San  Pablo  bay  ........... 

Bc^nicia _ _  _ _  _  _  do _  _  _ _ 

do ........ do ........... _ _ 

Union  city  ....... _ _ _ j 

. do . 1857 . 

.... _ do.... _ .do...... _ _ 

Alviso  .......... _ _ _ ..... 

. do . 1857 . . 

Martinez  ...... _ _ .... _ 

.......do........  ......... _ _ ' 

Napa  city _ _ ....... 

_ _ _ do.... . . . - . 

Map  ......................... _ 

Petaluma  city  ....  ...... _ _ 

-..-...do...... . . . . 

. .do ........................ _ 

Newtown _ _ _ _ 

........do..... _ ........  ....... 

On  map  of  San  Pedro  harbor _ 

Santa  Cruz _ _ 

_ do _ 

On  sketch  of  Santa  Cruz  harbor _ 

Mouldro  city  _ _ ...  .......... 

.... _ do.. ................ ....... 

On  map  of  Tomales  bay .............. 

Humboldt.......... ............ 

........do......................... 

On  sketch  of  Humboldt  bay.... ...... 

Bucksport  ........  ............. 

.......do......................... 

....  .... do ........a. do .... . 

Eureka  ...... _ ............... 

.......do..... 

.... .... do •.•.«...•• do ........ .... . 

Crescent  City................... 

........do.......................... 

On  sketch  of  Crescent  City  harbor _ 

Trinidad _ _ _ 

Sketch . 

On  sketch  of  Trinidad  bay _ - 

Port  Townshend _ _ 

Complete  survey _ _ _ _ 

On  sketch  of  Port  Townshend ......... 

Steilacoon _ _ _ 

Sketch _ _ ....... _ 

On  sketch  of  Steilacoon  haibur ........ 

Olympia _ 

_ do _ _ _ .... _ _ 

On  sketch  of  Olympia  harbor......... 

.1858. 

.1857. 

.1857. 


.1856 


.1856, 

.1861. 

.1861. 


.1858. 

.1858. 


APPENDIX  No.  39. 

DIRECTORY  FOR  THE  PACIFIC  COAST  OF  THE  UNITED  STATES,  REPORTED  TO  THE  SUPERINTENDENT  OF 
THE  UNTIED  STATES  COAST  SURVEY.— BY  GEORGE  DAVIDSON,  ASSISTANT. 

INTRODUCTION. 

Tbe  directory  furnished  by  Assistant  Davidson,  and  first  published  in  the  Coast  Survey  Report  for  1858, 
]8  now  in  its  revised  form,  preceded  by  a  brief  sketch  of  the  commencement  and  progress  of  the  survey  of 
the  western  coast. 

California  was  ceded  to  the  United  States  by  the  treaty  which  was  ratified  with  Mexico  on  the  30th 
of  May,  1848.  In  that  same  year  the  march  of  improvement,  having  already  gained  the  shores  of  Oregon, 
prompted  applications  to  the  Treasury  Department  that  the  Coast  Survey  organization,  which  had  been 
working  several  years  on  the  Atlantic  side,  might  be  made  to  include  also  the  Pacific  coast.  In  accordance 
with  directions  from  the  department,  the  Superintendent  of  the  Coast  Survey,  in  the  autumn  of  1848, 
organized  a  surveying  party,  assigning  for  the  field  work,  in  Oregon,  James  S.  Williams,  one  of  the  most 
experienced  of  the  civil  assistants  in  reconnaissance,  and,  for  the  hydrography,  Lieut.  Com^g  W.  P.  McArthur, 
U.  S.  N.,  of  tried  service  in  the  survey  of  the  Atlantic  sections.  Sub -Assistant  Jos.  S.  Ruth  was  detailed  as 
topographer.  For  the  general  uses  of  the  party,  the  schooner  Ewing  was  despatched  from  New  York  on  the 
10th  of  January,  1849,  under  command  of  Lieut.  W.  A.  Bartlett,  U.  S.  N.,  and  the  party  followed  on  the 
1st  of  February  in  the  steamer  Falcon,  by  way  of  the  Isthmus  of  Darien.  The  Ewing,  after  a  long  and 
dangerous  passage,  passed  the  straits  of  Magellan,  and  finally  reached  San  Francisco  on  the  let  of  August, 
her  time  from  Callao  being  fifty-one  days.  The  opening  of  gold  deposits  near  San  Francisco  had,  months 
before,  concentrated  all  the  means  of  coastwise  transport  there,  leaving  Mr.  Williams  unable  to  reach  the 
mouth  of  the  Columbia  river.  He  occupied  the  time,  after  his  arrival  in  April,  by  a  general  reconnaissaiica 
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of  the  north  Bhores  of  San  Francisco  bay.  Lieut.  Com*g  McArthur  joined  the  party  in  the  Ewing,  at  the 
end  of  August,  to  find  that  the  retention  of  any  part  of  her  crew,  while  gold  was  to  be  picked  up,  would  be 
a  matter  of  extreme  difficulty.  The  high  rate  of  wages,  moreover,  and  the  lateness  of  the  season,  made  it 
expedient  to  defer  special  operations  till  the  next  year.  Notwithstanding  the  drawbacks  alluded  to,  a 
general  reconnaissance  of  the  coast  was  made  by  this  party  from  Monterey  northward  to  the  mouth  of  the 
Columbia  river,  and  a  preliminary  survey  of  the  entrance  of  that  river.  With  full  knowledge  of  the  difficulties 
to  be  overcome  in  pushing  the  desired  work  further,  four  of  the  younger  officers,  who  had  been  engaged  on 
the  Atlantic  coast — George  Davidson,  A.  M.  Harrison,  James  S.  Lawson,  and  John  Eockwell — ^pledged  the 
assurance  of  their  exertions,  and  were  sent  out  in  May,  1850.  These  were  followed  in  October  by  Assistant 
R.  D.  Cutts  and  by  A.  F.  Rodgers,  the  result  of  whose  labors  has  been  the  elaborate  topographical  survey  of 
the  shores  of  San  Francisco  bay,  and  of  the  coast  northward  to  Bodega  bay.  The  party  first  detailed  for 
duty  left  the  Pacific  coast  in  the  following  autumn,  having  added  the  survey  of  Mare  Island  strait,  and  a 
large  amount  of  general  information  relating  to  the  coast,  its  harbors,  and  river  entrances,  and  to  the  islands. 
Lieut.  Com’g  McArthur  and  Lieut.  Bartlett  had  given  special  attention  to  the  lighting  and  marks  needed  for  safer 
navigation,  and  furnished  the  sailing  directions  then  requisite  for  passing  up  the  coast  and  through  the  straits 
of  Fuca. 

Assistant  Davidson,  of  the  party,  which,  in  1850,  so  fully  met  my  expectations,  determined  the 
geographical  position  of  Point  Conception,  a  service  of  the  first  consequence  at  that  time  for  the  rapidly 
increasing  transit  by  sailing  vessels  along  the  coast  of  California.  To  this  succeeded  the  determination  of 
geographical  positions,  and  of  the  magnetic  variations  at  prominent  points  and  headlands,  and  the  topographical 
survey  of  various  localities  in  California  and  Oregon,  by  the  untiring  energy  of  Mr.  Davidson  and  the  assistants 
who  took  up  work  during  the  same  season.  Their  names  are  associated  with  most  of  the  maps  and  charts  of 
the  western  coast,  which  have  since  been  published,  and  with  descriptions  of  the  field  work  in  the  annual  re¬ 
reports  of  the  Superintendent. 

The  survey  of  the  shores  of  the  Santa  Barbara  channel  was  further  extended  by  the  detail  for  duty  of 
Captain  (now  Brigadier  General)  E.  0.  C.  Ord,  U.  S.  A.,  and  Sub-Assistant  W.  M.  Johnson,  in  the  summer 
of  1853,  and  by  Assistant  W.  E.  Greenwell,  since  February,  1855.  Assistant  G.  A.  Fairfield,  in  the  same 
season,  replaced  Mr.  Cutts  in  the  triangulation  which  he  had  carried  from  Monterey  to  the  north  of  San 
Francisco,  and  was  in  turn  succeeded  by  Assistant  Davidson,  who  had,  in  the  interval,  developed  the 
geographical  peculiarities  of  Washington  Territory  by  the  triangulation  of  Admiralty  inlet,  Puget's  sound, 
and  the  numerous  indentations  of  both,  and  by  determinations  of  latitude,  longitude,  and  the  magnetic 
elements,  at  many  points  of  the  shores  of  the  Territory,  as  he  had  previously  done  on  the  shores  of  California 
and  Oregon.  At  his  return  to  the  Atlantic  coast,  in  December,  1860,  the  continuance  of  the  work  in 
Washington  Territory  devolved  on  Sub-assistant  Lawson. 

Commander  James  Alden,  U.  S.  N.,  took  charge  of  the  hydrographic  operations  in  August,  1851;  revised 
the  early  reconnaissance  of  the  entire  western  coast  of  the  United  States,  and  in  the  course  of  the  nine  years 
following  brought  the  local  hydrography  up  even  with  the  data  which  had  been  supplied  by  the  field  parties. 
Working  part  of  the  time  with  two  vessels,  he  was  assisted  in  the  command  at  intervals  by  Lieuts.  Com’g 
Thos.  H.  Stevens,  J.  S.  Kennard,  R.  M.  Cuyler,  and  Arch'd  MacRae.  As  chief  of  the  hydrographic  party, 
the  name  of  Commander  Alden  is  connected  with  nearly  all  the  charts  which  are  referred  to  in  the 
directory  of  the  Pacific  coast.  For  the  tides,  to  which  special  attention  has  been  given  from  an  early  period 
in  the  history  of  the  survey,  as  to  one  of  its  most  important  adjuncts,  the  requisite  observations,  at  points 
selected  by  the  Superintendent,  were  first  directed  by  Lieut.  W.  P.  Trowbridge,  and,  for  a  short  period 
after,  by  Lieut.  N.  F.  Alexander;  but  since  July,  1857,  by  Lieut.  G.  H.  Elliot,  severally  of  the  Corps  of 
Engineers.  The  results  worked  out  in  the  office  for  the  tides,  and  for  latitude  and  longitude,  the  sailing 
directions  furnished  by  the  hydrographic  officers  for  the  charts,  the  distances  between  points  as  measured  on 
them,  the  dangers  of  the  coast,  and  additional  particulai-s  within  the  personal  knowledge  or  observation  of 
Assistant  Davidson,  will  be  found  embodied  in  his  directory. 

A  list  of  the  special  surveys  made  on  the  western  coast  is  given  in  Appendix  No.  38. 

A.  D.  BACHE,  SupU  U,  S,  Coast  Sun:ey. 
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REPORT  OP  THE  SUPERINTENDENT  OF 


Germantown,  Pa.,  December  1,  1862. 


Dear  Sir  :  In  my  answer  to  your  letter  of  inquiry  of  November  10,  it  waa  stated  that  since  writing 
the  directory  I  had  accumulated  much  valuable  material. 

This  having  been  incorporated,  it  is  proper  to  mention  that  the  principal  sources  of  information  were  the 
reports  of  the  progress  of  the  Coast  Survey  in  Santa  Barbara  channel  and  Monterey  bay ;  your  discussion 
of  the  mass  of  tidal  observations  ;  the  establishment  of  new  light-houses  and  changes  in  old  ones ;  the  work 
upon  the  approaches  to  San  Francisco  bay ;  the  detailed  survey  of  Crescent  City  harbor ;  the  examinations 
of  the  approaches,  entrances,  and  extent  of  Koos  and  Gray's  bays ;  the  continuation  of  the  work  in  the 
Gulf  of  Georgia ;  and  two  years'  additional  personal  experience.  In  that  time  I  made  special  examinations 
of  the  seaboard,  from  Half-moon  bay  to  the  Walalla  river,  embracing  the  first  accurate  determination  of  the 
position  and  extent  of  the  middle  and  north  Farallones. 

It  will,  perhaps,  be  gratifying  to  you  to  learn  that,  beyond  the  typographical  errors  in  the  first  publica¬ 
tion,  it  has  not  been  found  necessary  to  expunge  a  dozen  lines,  and  that  the  few  changes  made  have  resulted 
from  giving  details  where  investigation  had  solved  generalities. 

Many  portions  have  been  rcan-anged  to  bring  each  item  consecutively  before  the  eye. 

Very  respectfully,  yours. 


GEORGE  DAVIDSON,  AssU  C7.  S,  Coast  Survey. 


Prof  A.  D.  Bache, 

Superintendent  U.  S.  Coast  Survey,  Washington,  D.  C. 


Kensington,  Pa.,  August  29,  1858. 

^  Dear  Sir  :  In  offering  for  your  acceptance  the  following  Directory  for  the  Pacific  Coast  of  the  United 
States,  it  may  not  be  amiss  to  state  the  circumstances  under  which  it  was  undertaken. 

For  nearly  eight  years  the  duties  which  you  assigned  to  me  in  California,  and  in  Oregon  and  Washington 
Territories,  kept  me  moving  continually  along  the  seaboard  in  every  manner  of  conveyance,  and  familiarized 
me  with  almost  every  mile  of  the  coast,  along  which  my  various  trips  and  explorations  have  amounted  to  an 
aggregate  of  between  fifty  and  sixty  thousand  miles.  I  early  felt  the  want  of  reliable  information  in  tangible 
form,  instead  of  trusting  to  memory,  and,  upon  assuming  the  charge  of  the  coast  surveying  brig  R.  H. 
Fauntleroy,  I  determined  to  embody  for  publication  the  information  acquired,  but  several  years  of  failing 
health  prevented  the  execution  of  more  than  regular  duties,  until  the  growing  desire  to  leave  the  Pacific 
coast  forced  me  to  occupy  the  remaining  leisure  moments  in  arranging  the  matter  while  yet  freshly  photo¬ 
graphed  upon  the  mind.  A  small  part  was  published  in  San  Francisco,  and  although  abounding  in 
typographical  errors,  the  avidity  with  which  it  was  sought  was  a  strong  incentive  to  continue  the  self-imposed 
task.  The  result  is  now  placed  at  your  disposal,  and  having  examined  all  the  courses,  distances,  and 
positions,  I  trust  that  no  essential  errors  have  been  overlooked ;  but  whatever  have,  fall  upon  my  own 
shoulders. 

My  duties  having  been  especially  geodetic  and  astronomical,  we  naturally  preceded  th*e  hydrography, 
and,  working  in  comparatively  unknown  waters,  have  had  constant  occasion  to  use  the  lead.  When  seeking 
for  an  anchorage,  drifting  with  currents,  or  on  boat  duty,  I  have  almost  invariably  kept  it  going  from  my 
own  hand.  Several  discoveries  have  rewarded  our  efforts. 

The  historical  notices  of  previous  discoveries  will  be  found  few  and  short,  as  hardly  coming  within 
the  scope  of  the  present  undertaking.  The  descriptions  may  reconcile  some  of  the  discordances  of  the 
early  navigators. 

Very  respectfully,  yours, 


GEORGE  DAVIDSON,  Assistant  Coast  Survey. 


Prof.  A.  D.  Bache, 

Superintendent  U.  S.  Coast  Survey,  Washington,  D.  C. 
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INTRODUCTORY. 

Before  the  recent  conquest  of  California  and  the  discoverj  and  development  of  its  vast  mineral  wealth, 
comparativelj  little  was  known  of  the  hydrography  and  geography  of  its  coast,  except  by  the  few  navigators 
trading  along  its  seaboard,  or  the  daring  otter  hunter,  familiar  with  every  cove,  rock,  and  h^dland.  All 
that  had  been  accomplished  forcibly  showed  that  a  great  work  had  yet  to  be  planned  and  executed. 

It  would  take  us  far  from  our  prescribed  path  to  trace  the  extent,  bearing,  and  importance  of  the 
successive  discoveries  made  during  a  period  of  more  than  three  hundred  years,  between  1539,  when  Francisco 
de  Ulloa  first  determined  Lower  California  to  be  a  peninsula,  and  1853,  when  the  Superintendent  of  the  United 
States  Coast  Survey  first  despatched  a  party  to  give  definite  shape  to  our  shores.  If  the  early  adventurers 
and  discoverers  made  their  explorations  in  small  crazy  vessels,  with  wretched  and  untrustworthy  instruments 
and  methods,  it  is  no  less  true  that  the  first  Coast  Survey  parties  made  theirs  with  inadequate  funds,  and 
under  difficulties  and  privations  that  the  well-housed  Californian  of  to-day  can  never  fully  appreciate. 

The  task  we  have  proposed  to  ourselves  before  leaving  this  glorious  El  Dorado,  whose  Golden  Gate  has 
admitted  in  ten  years  the  commerce  of  every  nation,  and  given  egress  to  products  worth  five  hundred 
millions  of  dollars,  will  be,  to  state  all  that  is  known  at  the  present  time  of  the  hydrography  and  geography 
of  the  Pacific  coast  of  the  United  States  from  the  southern  boundary  in  32^  32'  to  the  northern  boundary 
in  49°,  embracing  an  ocean  shore-line  of  over  3,120  miles,  divided  as  follows:  California,  including 
the  islands  of  the  Santa  Barbara  channel,  1,097  miles ;  Oregon  285  miles ;  Washington  Territory, 
including  the  south  side  of  the  Strait  of  Juan  de  Fuca,  Admiralty  inlet,  Puget's  sound,  the  Archipelago  de 
Haro,  &c.,  1,738  miles. 

The  descriptions  of  ports,  bays,  anchorages,  reefs,  capes,  islands,  &c.,  will  be  given  generally  from 
personal  observation  made  during  an  examination  of  the  coast,  extending  through  nearly  eight  years. 
Whatever  has  not  come  directly  under  our  own  criticism  will  be  taken  from  the  published  reports  and  maps 
of  the  Coast  Survey.  The  names  adopted  will  be  those  most  reliable.  Where  any  changes  have  taken 
place,  they  will  be  stated  if  known. 

With  these  few  words  of  introduction,  we  may  be  pardoned  in  expressing  a  conviction  that  the  knowledge 
herein  conveyed  will  be  of  advantage  to  our  extended  commerce,  and  in  assuring  the  navigator  approaching 
the  bold  outline  of  our  coast,  of  the  accuracy  of  the  geographical  positions.  No  work  of  the  kind  has 
heretofore  been  undertaken ;  and  should  it  possess  no  other  merit  than  serving  as  a  nucleus  for  aggregating 
future  discoveries  and  developments,  we  shall  feel  that  our  labor  has  not  been  wholly  in  vain. 

EXPLANATORY  REMARKS. 

The  longitudes  of  nine  stations  on  the  coast  have  been  determined  by  the  Coast  Survey,  by  means  of 
moon  culminations,  occultations,  and  solar  eclipses.  The  observations  of  moon  culminations  at  each  station 
generally  extended  through  three  lunations.  The  latitudes  were  determined  according  to  the  most  approved 
methods  and  with  the  most  delicate  instruments.  These  stations  and  twenty -four  intermediate  ones  have 
been  connected  by  means  of  a  large  number  of  chronometers,  (from  fourteen  to  twenty -one,)  transported  by 
steamer,  for  the  determination  of  the  longitudes  of  the  intermediate  ones,  of  which  the  latitudes  were  also 
accurately  determined  in  the  same  manner  as  the  principal  ones.  Other  points,  including  light-houses,  have 
been  determined  by  triangulation. 

Where  any  position  is  given  to  the  nearest  minute  only,  it  has  been  taken  from  the  latest  chart  of  the 
Coast  Survey.  The  longitude  is  reckoned  west  from  Greenwich. 

The  prediction  of  the  tides  supersedes  the  crude  approximations  of  previous  explorers. 

Tables  and  examples  will  be  introduced  to  show  the  manner  of  predicting  the  times  and  heights  of  high 
and  low  waters  at  San  Francisco  and  other  harbors. 

Soundings  are  given  for  mean  low  water. 

Bearings  are  magnetic. 

Distances  are  expressed  in  geographical  (nautical)  miles. 

Magnetic  declinations  (variations)  were  determined  with  delicate  and  reliable  instruments,  and  pre¬ 
cautions  were  always  taken  to  avoid  the  influence  of  local  attraction. 

Descriptiom  of  light-housesy  fog-bells,  buoys,  &c.,  are  from  the  published  notices  of  the  Light-house  Board. 
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COAST  DIRECTORY,  MEXICO. 

LOS  CORONADOS. 

These  islands  belong  to  Mexico ;  lie  about  seven  miles  off  the  coast,  and  nearly  eight  miles  south  of  the 
boundary  between  Mexico  and  the  United  States. 

They  form  a  group  of  high,  bold,  and  abrupt  rocks  and  islets,  of  which  the  largest  is  15  miles  S.  11°  E. 
from  Point  Loma,  about  Ig  mile  in  length  by  one-third  of  a  mile  in  breadth,  and  lying  in  a  NW.  and  SE. 
direction.  It  is  a  wedge-shaped  mass,  about  575  feet  above  the  sea,  the  surface  having  some  earth  upon 
it,  but  entirely  destitute  of  trees.  A  few  small  shrubs  exist,  and  during  the  rainy  season  the  soil  is 
covered  with  grass,  and  a  great  abundance  of  gaudily  colored  wild  flowers  showing  in  patches  of  orang^^, 
purple,  and  yellow,  when  seen  from  the  water.  During  the  dry  season  everything  is  withered  and  the  islet 
presents  a  sterile  appearance.  Cacti  and  other  plants  grow  among  the  rocks. 

There  is  an  anchorage  about  one-quarter  of  a  mile  to  the  eastward  of  the  islet,  and  but  one  landing 
place ;  even  there  the  ascent  is  difficult  for  fifty  feet,  and  thence  easy  to  the  crest,  about  half  a  mile  distant. 

The  geographical  position  of  the  highest  point,  as  determined  by  the  Coast  Survey,  is  : 


o  /  // 

I^Atitude .  32  23  46  north. 

Longitude .  117  13  21  west. 

A.  m.  s. 

Or,  in  time .  7  48  53.4. 


On  the  west  and  northwest  sides  of  the  islet,  and  about  half  a  mile  distant,  lie  two  smaller  ones,  or 
rather  two  masses  of  rocks  about  50  feet  high,  and  destitute  of  vegetation.  They  are  a  favorite  resort  for 
the  enormous  sea  elephants.  Excellent  anchorage  is  said  to  be  found  in  the  vicinity.  The  smaller  of  the 
two  prominent  islets  is  about  half  a  mile  in  length ;  lies  N.  58^  W.  from  the  larger,  and  is  distant  2^  miles* 
It  is  a  huge  barren  rock,  with  very  sharp  summit. 

In  coming  from  the  south,  this  group  affords  a  good  mark  for  making  San  Diego,  although  before  being 
up  with  them  Point  Loma  shows  distinctly. 

Los  Coronados  were  discovered  by  Juan  Rodriguez  Cabrillo  in  1542,  and  named  by  Viscaino  in  1602, 
in  honor  of  Francisco  Coronado,  governor  of  the  province  of  Xalisco,  under  Cortes. 


PACIFIC  COAST  OF  THE  UNITED  STATES. 

CALIFORNIA. 

The  name  California  is  first  found  in  the  worthless  romance  of  “  Sergus,  of  Esplandian,”  the  son  of 
Amadis  of  Gaul,  written  by  Garcia  Ordonez  de  Montalvo,  the  translator  of  the  Amadis.  It  was  first  printed 
in  1510,  with  editions  in  1519,  1521,  1525,  1526,  (two,)  1575,  1587,  and  the  recent  reprint  of  1857. 

The  name  appears  in  numerous  passages,  of  which  the  following  are  given. 

bcrgusy  ch.  157.  “  Know  that,  on  the  right  hand  of  the  Indies,  very  near  to  the  Terrestrial  Paradise, 

there  is  an  island  called  California,  which  was  peopled  with  black  women,  without  any  men  among  them, 
because  they  were  accustomed  to  live  after  the  fashion  of  Amazons.” 

“  In  this  island  called  California,  are  many  Griffins,  on  account  of  the  great  savageness  of  the  country 
and  the  immense  quantity  of  the  wild  game  found  there.” 

“  Now,  in  the  time  that  those  great  men  of  the  Pagans  sailed  [against  Constantinople]  with  those  great 
fleets  of  which  I  have  told  you,  there  reigned  in  this  land  of  California  a  queen,  large  of  body,  very  beautiful, 
in  the  prime  of  her  years,”  &c.,  &:c. 

The  name  California  next  occurs  in  the  memoirs  of  the  conquistador,  Bernal  Diaz  del  Castillo,  who 
served  with  Cortes  in  the  conquest  of  Mexico.  He  writes  that  “  Cortes  again  set  sail  from  Santa  Cruz  and 
discovered  the  coast  of  California.”  Here  Cortes  remained  for  some  time,  disheartened  at  the  want  of  success 
of  his  various  expeditions.  The  viceroy,  Mendoza,  despatched  a  vessel  under  the  command  of  Ulloa  with 
letters  to  Cortes.  “  Ulloa  had  a  most  favorable  voyage,  and  soon  arrived  in  the  harbor  where  Cortes  lay  at 
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anchor.  The  letters  of  his  wife  and  those  of  his  children  and  of  the  viceroy  had  so  much  effect  upon  him 
that  he  gave  the  command  of  his  vessel  to  Ulloa,  embarked  for  Acapulco,  and,  when  he  had  arrived  here,  he 
hastened  to  Quauhnahuac,  where  his  wife  resided.  •  •  •  Shortly  after,  also,  the  troops  arrived  which 

had  been  left  behind  in  California.*' 

After  a  few  months*  repose  Cortes  sent  out  a  more  considerable  expedition,  under  command  of  Ulloa* 
“This  armament  left  the  harbor  de  la  Natividad  in  the  month  of  June  of  one  thousand  five  hundred  and 
thirty,  and  so  many  years — I  forget  the  exact  year.** 

The  California  referred  to  above  is  the  peninsula  of  that  name,  generally  known  as  Lower  California* 
and  the  date  1535.  They  are  the  only  times  in  which  Diaz  uses  the  name.  (Cap.  CC.) 

In  1539  Francisco  de  Ulloa  determined  Lower  California  to  be  a  peninsula;  this  fact  appears  to  have 
been  subsequently  forgotten,  for  it  was  called  Has  Carolinas,  in  honor  of  Charles  II  of  Spain. 

The  name  California  was  gradually  used  to  designate  the  region  from  the  Gulf  of  California  to  the 
mythical  “  Straits  of  Anian.** 

The  country  was  called  New  Albion  by  Sir  Francis  Drake  in  1579. 

In  recent  times  the  region  north  of  San  Diego  was  called  Alta  California. 

-  From  the  southern  boundary,  in  latitude  32^  32',  longitude  117°  06',  to  Point  Arguello,  in  latitude  34° 
34',  longitude  120°  38',  the  coast  runs  W.NW.  225  miles ;  from  Point  Arguello  to  Cape  Mendocino,  in 
latitude  40°  25',  longitude  124°  22',  NW.  525  miles;  from  Cape  Mendocino  to  Cape  Flattery,  in  latitude 
48°  23',  longitude  124°  44',  N.NW.  480  miles. 

The  monument  marking  the  western  initial  point  of  the  boundary  between  Mexico  and  the  United  States 
is  on  the  table  bluff  rising  from  the  low  land  south  of  San  Diego  bay.  It  is  an  obelisk  of  white  marble* 
about  twenty  feet  in  height,  and  resting  upon  a  pedestal.  It  stands  near  the  edge  of  the  bluff,  about 
two  hundred  yards  from  the  sea*  shore,  and  is  plainly  visible  from  the  water.  Its  geographical  position,  as 
determined  by  the  Coast  Survey,  is : 


o  /  // 

Latitude .  32  31  58.46  north. 

Longitude .  117  06  11.12  west. 

A.  m.  %. 

Or,  in  time .  7  48  24.74. 


A  view  of  the  initial  point  and  surrounding  country  was  published  by  the  Coast  Survey  on  the  recon¬ 
naissance  chart  of  1853. 

From  the  boundary  the  coast  is  low  and  flat,  running  N.  by  W.  for  about  7  miles;  thence  curving 
gradually  westward  until  it  is  nearly  east  and  west  at  the  entrance  of  San  Diego  bay.  The  interior  of  the 
country  is  marked  by  high  mountains. 

POINT  LOMA. 

This  is  the  southern  part  of  the  western  boundary  of  San  Diego  bay,  and  the  termination  of  a  remarkable 
narrow  spur  of  coarse,  crumbling  sandstone,  which  rises  south  of  Puerto  Falso,  or  False  bay,  and  west  of 
the  town  of  San  Diego,  to  the  height  of  300  feet,  and  after  stretching  south  for  about  5J  miles,  gradually 
increasing  in  height  to  422  feet,  terminates  very  abruptly.  It  is  covered  with  coarse  grass,  cacti,  wild  sage, 
and  low  bushes. 

SAN  DIEGO  BAY. 

Next  to  that  of  San  Francisco,  no  harbor  on  the  Pacific  coast  of  the  United  States  approximates  in 
excellence  that  of  the  bay  of  San  Diego.  It  is  readily  distinguished,  easily  approached,  and  a  depth  of 
22  feet  can  be  carried  over  the  bar,  which  is  three-quarters  of  a  mile  east  of  the  southern  extremity  of  Point 
Loma,  and  between  it  and  the  tail  of  the  Zuniga  shoal.  The  bar  is  about  650  yards  across  from  the  outer 
to  the  inner  five-fathom  lines. 

Vessels  coming  from  the  northwest  make  the  ridge  of  Point  Loma  as  a  long,  flat-topped  island,  when 
about  25  miles  distant.  This  appearance  is  occasioned  by  the  bay  to  the  southwest,  by  the  low  land  to  the 
northeast,  and  by  the  Puerto  Falso  at  the  north. 

A  thick  field  of  kelp  lies  along  the  western  shore  of  Point  Loma,  the  inner  edge  being  about  one  mile 
off-shore,  and  having  a  breadth  of  half  a  mile.  The  outer  edge  marks  the  line  where  the  depth  of  water 
suddenly  changes  from  20  to  10  fathom.s.  'I'he  field  commences  off  the  bar  at  the  entrance  to  False  bay, 
and  stretches  southward  2^  miles  south  of  Point  Loma.  Approaching  the  south  end  of  Loma,  along  the 
35  c  s 
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outer  edge  of  the  kelp,  pass  through  a  partial  break  in  it,  and  when  the  point  bears  NE.  hy  E.,  distant 
mile,  keep  along  the  northern  edge  of  the  kelp  in  fathoms,  and  about  half  a  mile  from  the  point. 

As  soon  as  the  point  is  passed,  a  long,  low  beach  of  shingle  is  opened,  making  out  from  the  east  side  of 
the  point  and  forming  a  natural  breakwater,  formerly  called  Puuta  de  Guiranas*  by  the  Spaniards,  but  now 
designated  as  Ballast  Point. 

Round  up  gradually  until  Ballast  Point  is  brought  in  range  with  the  easternmost  house  of  La  Playa, 
(distant  one  mile  from  Ballast  Point  and  on  the  same  side  of  the  bay,)  and  be  careful  not  to  open  more  of 
the  village,  as  the  shoal  called  Barros  de  Zunigat  stretches  south  from  the  east  side  of  the  entrance,  parallel 
to  the  ridge  of  Point  Loma,  and  distant  only  three-quarters  of  a  mile  from  it.  Between  Point  Loma  and 
this  shoal  runs  the  channel,  which  is  less  than  half  a  mile  wide  within  the  three-fathom  lines.  With  the  least 
swell  the  breakers  show  the  position  and  extent  of  the  shoal,  and  at  low  tides  part  of  it  is  bare.  It  has  been 
said  that  a  rock,  having  but  five  or  six  feet  of  water  upon  it,  lies  in  the  channel ;  its  position  being  marked  by 
a  patch  of  kelp,  which  is,  however,  tom  away  in  heavy  weather.  The  pilot-boat  Fanny  reported  being  upon 
it  in  1861,  but  the  examinations  of  the  Coast  Survey  have  developed  no  such  danger,  and  the  report  has 
been  generally  discredited. 

During  the  summer  keep  as  close  to  Point  Loma  as  the  draught  of  the  vessel  will  permit,  and  lay  on 
the  wind  up  to  Ballast  Point,  off  which  four  fathoms  can  be  carried  within  a  ship's  length,  with  10  fathoms 
in  mid-channel,  and  a  very  strong  current  on  the  ebb  and  flood  tides ;  the  fonner  setting  over  the  Zuniga 
shoal.  After  passing  Ballast  Point  steer  for  La  Playa,  and  anchor  anywhere  in  from  4  to  10  fathoms,  with 
good  holding-ground.  Inside  the  point,  and  about  250  yards  N.  by  W.  from  it,  is  a  shoal  having  only  12 
feet  water  upon  it,  in  a  line  from  Ballast  Point  to  the  westernmost  house  at  La  Playa.  It  is  a  quarter  of  a 
mile  long.  The  shoals  on  the  starboard  hand,  after  entering,  are  plainly  in  sight,  except  at  very  high  water. 
The  channel,  however,  is  buoyed,  and  cannot  be  missed.  From  La  Playa  to  New  San  Diego,  four  miles 
distant,  the  channel  curves  to  the  right  and  contracts,  but  about  six  fathoms  water  ma^  be  carried  that  far. 
A  mile  or  two  beyond  the  town  the  bay  becomes  shoal  and  filled  with  flats,  yet  a  very  narrow  three-fathom 
channel  runs  close  along  the  eastern  shore,  nearly  to  the  head  of  the  bay. 

Coming  from  the  south,  run  for  the  extreme  end  of  Point  Loma  until  Ballast  Point  and  La  Playa  are 
in  range,  as  before,  and  follow  the  foregoing  directions. 

When  inside  the  harbor  vessels  are  perfectly  safe,  but  during  very  heavy  southerly  weather  the  kelp  is 
said  to  drive  in  such  masses  as  to  make  vessels  drag  their  anchors.  We  have  never  known  such  a  case,  and 
doubt  if  a  vessel  with  good  ground  tackle  and  proper  attention  would  suffer  from  this  cause.  Certainly  there 
is  not  reach  enough  for  the  wind  to  raise  a  swell,  and  the  holding-ground  is  excellent.  In  heavy  southeast 
weather  the  sea  breaks  over  Ballast  Point,  and  in  1861  the  pilot-boat  Fanny  was  piled  upon  it. 

POINT  LOMA  LIGHT-HOUSE. 

This  primary  sea-coast  light  is  less  than  half  a  mile  from  the  southern  end,  and  situated  upon  the 
highest  part  of  the  point,  which  here  attains  an  elevation  of  422  feet  above  high  water.  The  building 
consists  of  a  stone  dwelling  of  one  and  a  half  story,  with  a  low  tower  of  plastered  brick  rising  from  the 
centre  sufliciently  high  to  place  the  focal  plane  of  the  light  450  feet  above  the  sea.  The  light  is  a  fixed 
white  ligh  t  of  the  third  order  of  Fresnel,  exhibited  (since  November  15, 1855,)  from  sunset  to  sunrise,  illuminates 
the  entire  horizon,  and  in  clear  weather  should  be  visible — 

From  a  height  of  10  feet  above  the  sea,  at  a  distance  of  28  miles. 

From  a  height  of  20  feet  above  the  sea,  at  a  distance  of  29  miles. 

From  a  height  of  30  feet  above  the  sea,  at  a  distance  of  3 1  miles.  * 

The  geographical  position  of  the  light,  as  given  by  the  Coast  Survey,  is ; 


o  /  // 

Latitude .  32  40  13.0  north. 

Longitude .  117  12  22  west. 

A.  m  8. 

Or,  in  time .  .  7  48  49.5. 


Magnetic  variation,  12^  29'  east,  in  April,  1851,  with  a  yearly  increase  of  1'. 


®  Or  Pnnta  <l»i  los  Gnijarros. 

f  Named  by  Visa  iao  in  1602.  Dun  Ga  imr  de  Zuniga,  Count  de  Monterey,  dc^patched  the  expediti  n. 
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TIDES  AT  SAN  DIEGO. 

General  remarks  upon  the  nature  of  the  tides  of  the  Pacific  coast  will  be  given  further  on,  under  the 
head  of  tides  at  San  Francisco.  The  tables  for  San  Diego  will  be  given  at  the  end  of  the  Directory. 

Tables  I  and  II  are  used  for  determining  the  time  of  high  water,  and  table  III  will  give  the  times  of 
the  other  high  and  the  low  waters.  Tables  IV  and  V  give  the  height  of  high  water,  and  tables  VI  and 
VII  the  height  of  the  other  high  and  low  waters.  The  explanation  of  these  tables,  with  an  example 
illustrating  their  application  for  San  Francisco,  will  be  found  on  pages 

The  corrected  establishment  or  mean  interval  between  the  time  of  the  moon’s  transit  and  the  time  of 
high  water  at  La  Playa  is  IXA.  XXXVIIIm.  The  mean  rise  and  fall  of  tides  is  3.7  feet,  of  spring  tides 
5.0  feet,  and  of  neap  tides  2.3  feet ;  the  mean  duration  of  the  flood  is  6^.  ;  of  the  ebb,  6A.  Om. ;  and 

of  the  stand  0^.  30m.  The  average  difference  between  the  corrected  establishment  of  the  a.  m.  and  p  m. 
tides  of  the  same  day  is  lA.  20m.  f(  r  high  water,  and  1/^.  6m.  for  low  water.  The  differences,  when  the 
moon’s  declination  is  greatest,  are  2h,  4m.  and  lA.  36m.,  respectively.  The  average  difference  in  height 
of  these  two  tides  is  1.5  foot  for  the  high  waters  and  2.1  feet  for  the  low  waters.  When  the  moon’s  declination 
is  greatest,  those  differences  are  2.2  feet  and  3.0  feet,  respectively.  The  average  difference  of  the  higher 
high  and  lower  low  waters  of  the  same  day  is  5.5  feet,  and  when  the  moon’s  declination  is  greatest,  6.3  feet. 
The  higher  high  tide  in  the  twenty-four  hours  occurs  about  9A.  10m.  after  the  moon’s  upper  transit,  (southing,) 
when  the  moon’s  declination  is  north,  and  about  3A.  16m.  before  when  south.  The  lower  of  the  low  waters 
occurs  about  hours  after  the  higher  high  tide. 

The  greatest  observed  difference  between  two  low  waters  of  one  day  was  4.2  feet,  and  the  greatest 
difference  between  the  higher  high  and  lower  low  waters  of  one  day,  8.8  feet. 

The  existence  of  a  bar  at  the  entrance  of  this  port  was  discovered  by  Vancouver  in  1793,  and  in 
criticising  a  plan  of  the  harbor,  published  by  Dairy mple  in  1782,  he  remarks  :  **  This  plan,  in  point  of 
correctness,  is  justly  entitled  to  much  praise,  but  was  yet  capable,  as  far  as  came  under  my  observation,  of 
the  following  little  improvements :  the  scale  representing  five  nautical  miles  should  only  subtend  three  miles 
and  a  half ;  the  shoals  of  Barros  de  Zooniga,  though  well  placed,  instead  of  being  two  distinct  shoals  ought 
to  have  been  one  entire  shoal,  stretching  something  further  to  the  XW.  and  SE.  than  is  therein  represented » 
and  the  soundings  between  Barros  de  Zooniga  and  the  land  of  Ponta  de  la  Loma,  (which  is  omitted,)  are  in 
no  part,  from  the  south  extremity  of  the  former  directly  across  to  the  latter,  more  than  four  fathoms  at  high 
water,  and  form  a  narrow  bar  from  the  shore  to  the  shoal,  gradually  deepening  as  well  on  the  inside  as  on 
the  outside  of  the  bar,  with  a  regular  increase  in  mid-channel,  from  five,  close  to  the  shore,  to  ten  fathoms 
between  the  two  low  points  that  form  the  entrance  to  the  port.” — (Vol.  II,  page  473.) 

As  the  mean  rise  and  fall  of  spring  tides  is  five  feet,  and  of  neap  tides  about  two  and  a  half,  Vancouver's 
and  the  recent  examinations  of  the  Coast  Survey  confirm  each  other,  and  tend  to  show  that  the  depth  has 
remained  the  same  for  the  last  sixty-three  years. 

The  primary  astronomical  station  of  the  Coast  Survey  is  on  the  round-topped  hill,  100  feet  high,  and  a 
quarter  of  a  mile  W.SW.  of  La  Playa, 

Its  geographical  position  is : 


o  /  // 

Latitude .  32  41  57.6  north. 

Longitude .  117  13  22  west. 

h.  m  «. 

Or,  in  time .  7  48  53.5. 


The  eastern  side  of  the  entrance  to  San  Diego  bay  is  low  and  flat,  covered  with  thick  bushes  and  grass. 
It  is  called  “The  Island,”  although  a  peninsula,  being  very  low  and  narrow  towards  the  head  of  the 
bay.  On  Ballast  Point,  at  the  base  of  the  Point  Loma  ridge,  are  visible  the  ruins  of  the  old  Spanish 
fortifications,  &c. 

From  Ballast  Point  the  bay  runs  about  north  for  a  mile  and  a  half ;  thence  curves  gradually  to  the  east¬ 
ward  for  three  miles  to  New  San  Diego ;  thence  to  the  head  of  the  bay,  southeast,  seven  miles.  The  average 
width  of  the  bay  after  passiiig  La  Playa  is  a  mile  and  a  half,  but  at  New  San  Diego,  after  contracting  to  a 
trifle  over  half  a  mile,  it  again  expands  to  about  a  mile  and  a  half,  with  low  shores  and  extensive  marshes 
and  flats.  Many  years  since  the  San  Diego  river  changed  its  course  during  a  freshet,  and  emptied  into  San 
Diego  bay  instead  of  Puerto  Falso  to  the  northwest.  The  result  was  a  rapid  filling  in  of  the  bay  opposite 
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the  old  town  of  San  Diego.  An  appropriation  was  made  by  Congress  to  turn  the  channel  of  the  river  to  its 
original  bed.  This  was  done  a  few  years  ago,  hut  the  works  have  not  proved  of  sufficient  strength. 

The  great  drawback  in  San  Diego  bay  is  the  want  of  fresh  water,  which  has  to  be  brought  from  the 
river.  An  effort  was  made  in  1851  to  obtain  a  supply  at  La  Playa  by  sinking  an  artesian  well,  but  after 
boring  635  feet  the  attempt  was  abandoned.  A  similar  attempt,  with  like  results,  was  made  at  New  Town, 
both  confirming  the  previously  expressed  opinion  of  geologists.  The  same  amount  of  money  would  have 
brought  it  in  earthen  pipes  from  the  river.  During  the  long  dry  season  the  river  loses  itself  in  the  sand,  and 
the  inhabitants  are  compelled  to  dig  in  its  bed  to  obtain  their  supplies.  Fresh  provisions  are  readily  procured 
here.  Wood  is  scarce  and  not  good. 

The  land  in  the  region  of  San  Diego  bay  is,  with  the  exception  of  a  small  portion,  well  adapted  to 
grazing.  There  are  numerous  tracts,  of  limited  extent,  which  produce  well,  but  they  are  favorably  situated 
for  irrigation,  the  want  of  rain  being  very  much  felt  in  every  section.  Back  in  the  mountainous  districts  is 
found  abundance  of  timber  of  many  varieties,  such  as  oak,  pine,  cedar,  fir,  ash,  sycamore,  elm,  &c.  Gold, 
silver,  lead,  copper,  &c.,  are  found,  but  the  product  is  not  remunerative.  A  vein  of  coal  (lignite)  has 
been  discovered  near  San  Diego,  is  reported  of  excellent  quality,  and  interested  parties  are  erecting 
machinery  to  work  the  lead,  but  the  experiment  must  prove  a  failure,  because  no  genuine  coal  is  to  be  found 
upon  the  coast,  and  in  1851  a  report  was  made  against  this  very  deposit. 

When  fishery  assumes  a  practical  shape  on  this  coast  the  harbor  of  San  Diego  will  become  a  position  of 
importance.  Already  several  small  companies  are  engaged  in  the  whaling  business.  The  waters  in  this 
vicinity  abound  with  the  “California  Greys,”  which  are  very  troublesome  to  deal  with,  unless  the  bomh- 
lance  is  used  in  killing  them. 

Communication  with  San  Francisco  and  the  northern  or  windward  ports  is  maintained  every  week  by 
steamer,  and  by  regular  lines  of  sailing  vessels. 

San  Diego  bay  was  discovered  by  Juan  Rodriguez  Cabrillo,  a  Portuguese  in  the  service  of  Spain,  in 
September,  1542 ;  called  Port  San  Miguel,  and  placed  by  him  in  latitude  34°  20'  N.,  showing  the  imperfection 
of  the  instruments  and  the  modes  of  observing  in  those  days.  He  found  great  numbers  of  Indians  here, 
who  received  him  hospitably,  but  with  cautiousness.  It  received  its  present  name  from  Sebastian  Vizcaino, 
who  sui-voyed  it  in  November,  1602. 

In  his  time  there  existed  a  forest  of  tall,  straight  oak  and  other  trees  bordering  the  N  W.  side  of  the  bay. 
This  forest  was  said  to  be  three  leagues  in  length  and  half  a  league  in  breadth,  and  that  to  the  northwest 
of  it  was  a  good  harbor,  now  known  as  Puerto  Falso. 

La  Perouse  (in  1787)  gives  a  copy  of  an  English  map  of  San  Diego,  of  1782,  (Dairy mple’s,)  on  which  no 
name  is  assigned  to  the  Zuniga  shoal,  but  the  shoal  inside  Ballast  Point  and  under  the  eastern  shore  is  called 
“  Shoal  of  Zuniga.”  Ballast  Point  is  called  “Point  Guisarros, ”  and  Point  Loma,  “Hill  Point  ” 

At  the  north  end  of  the  ridge  of  Point  Loma  is  an  extensive  shoal  bay  called  Puerto  Fahoj  or  False 
B)y,  The  bar  at  its  entrance  lies  N.  by  W.  J  W.,  distant  5J  miles  from  the  southern  extremity  of  Point 
Loma;  and  having  but  three  feet  of  water,  it  can  be  crossed  only  in  the  smoothest  weather.  The  entrance 
just  inside  the  line  of  heavy  breakers  is  about  a  quarter  of  a  mile  in  width,  but  rapidly  contracts  to  less  than 
an  eighth.  The  northern  point  of  this  bay  is  about  two  miles  in  length,  very  narrow,  and  covered  with 
low  sand  dunes. 

A  view  of  False  bay  and  the  surrounding  country  was  given  on  the  Coast  Survey  reconnaissance 
chart  of  1853. 

To  the  north  and  west  of  this  the  shore  becomes  compact  and  unbroken,  except  by  the  valleys  of  San 
Luis  Rey  and  San  Juan  Capistrano.  The  waters  oft‘  this  stretch  of  the  coast  Vizcaino  called  the  bay  of 
Santa  Catalina. 

The  latest  chart  of  San  Diego  bay  is  that  accompanying  the  Report  of  the  Superintendent  of  the  Coast 
Survey  for  1857. 

From  the  southern  extremity  of  Point  Loma  the  coast  runs  N.  by  W.  for  22  miles;  thence  to  Point 
Lausen,  (of  Vancouver,  1793,)  forming  the  cast  point  of  San  Pedro  bay,  NW.  by  W.  J  VV.  nearly  60  miles. 

SAN  LUIS  REY. 

The  mission  of  San  Luis  Rey  is  the  largest  in  California,  and  the  number  of  domesticated  Indians 
formerly  in  its  neighborhood  gave  it  the  appearance  of  a  large  and  thriving  settlement. 
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It  was  founded  June  13,  1798,  stands  in  a  rich  valley  from  one  to  two  miles  wide,  and  is  about  three 
milea  from  the  ocean,  being  separated  therefrom  by  a  range  of  hills. 

It  is  nearly  in  the  centre  of  a  section  of  country  unequalled  for  salubrity  and  productiveness,  but  the 
scarcity  of  rain  is  an  insuperable  drawback. 

The  mission  is  now  a  military  post,  but  very  few  men  are  stationed  there. 

The  anchorage  is  very  much  restricted  and  unprotected,  and  now  never  visited.  Its  position  on  the 
coast  will  be  seen  by  reference  to  the  reconnaissance  sheet  of  the  Coast  Survey  published  in  1853. 

Its  approximate  geographical  position  is  ; 

o  / 

Latitude .  33  17  north. 

Longitude .  117  29  west 

SAN  JUAN  CAPISTKANO. 

Now  a  place  of  no  importance,  with  an  unprotected  anchorage,  rocky  bottom,  and  bad  landing. 

This  mission,  like  all  the  others,  is  rapidly  going  to  decay. 

The  approximate  geographical  position  of  the  anchorage  is : 

O  I 

Latitude .  33  27  north. 

Longitude .  117  43  west. 

The  site  of  the  mission  is  marked  on  the  reconnaissance  sheet  of  1 853. 

In  latitude  33°  30j'  N.,  about  four  miles  northwestward  along  the  coast  from  the  western  point  of 
Capistrano  anchorage,  the  line  of  equal  magnetic  declination  of  13°  east  cuts  the  shore,  and  passes  over  the 
CTeat  transverse  break  of  the  island  of  Santa  Catalina.  This  line  annually  moves  southward  a  mile  and 
a  half. 

SAN  PEDRO  BAY. 

This  bay  is  well  protected  in  every  direction,  except  against  the  winter  gales  from  the  southeast  round 
to  the  southwest.  During  the  spring,  summer,  and  autumn,  it  is  an  excellent  roadstead.  From  Point 
Fermin,*  which  is  the  southeast  point  of  high  land  west  of  the  bay,  the  line  of  bluff  runs  exactly  north  and 
south  for  about  two  miles,  being  bold,  and  averaging  60  feet  in  height. 

Vessels  coming  from  the  westward  through  the  Santa  Barbara  channel  make  San  Pedro  hill,  (1,600  feet 
in  height,)  forming  the  west  side  of  the  bay,  as  an  island  projected  against  the  mountains  to  the  southward 
and  eastward.  Approaching  Point  Vincente,  which  is  the  southwest  point  of  the  hill,  vessels  can  keep  it 
close  aboard,  there  being  from  50  to  80  fathoms  within  a  mile  of  the  shore ;  round  Point  Fermiu  within  half 
a  mile,  in  from  6  to  10  fathoms,  and  open  the  small  island  called  £1  Moro,t  run  for  that  island,  and  when 
abreast  of  the  landing,  (readily  recognized  by  the  houses  on  the  bluff,)  about  one  mile  north  of  Point  Fermin, 
anchor  in  three  fathoms,  hard  bottom,  and  half  a  mile  off  shore.  Vessels  must  anchor  a  mile  off  to  get  five 
fathoms. 

Coming  from  the  south  with  northwest  winds,  beat  in  boldly  until  abreast  of  the  landing ;  keep  the  lead 
going  and  anchor  anywhere  in  its  vicinity.  Do  not  approach  the  low  shore,  to  the  north  and  east  of  El  Moro, 
closer  than  one  mile,  at  which  limit  four  fathoms  water  will  be  found. 

In  winter,  anchor  further  out,  and  more  to  the  southward,  in  order  to  be  able  to  slip  the  cable  and  go 
to  sea  should  a  heavy  southeaster  spring  up.  In  1852  we  saw  a  vessel  ride  out  a  very  heavy  southeast  gale 
of  three  days'  duration.  In  Mai-ch,  1863,  the  steamer  Senator  was  lost  in  entering  San  Pedro  in  a  fog. 

'JTie  waters  of  the  lagoon,  inside  of  the  low  sandy  beach,  and  a  mile  or  more  northward  of  El  Moro, 
find  their  principal  outlet  between  that  island  and  the  bluff  point  half  a  mile  west  of  it.  The  entrance  is 
very  narrow  and  crooked,  and  has  two  buoys,  about  200  yards  apart,  to  mark  it.  In  1859  it  is  stated J  that 
the  “bar  at  the  entrance  to  the  creek  remains  about  the  same,  (as  it  did  in  1852.)  At  mean  low  water, 
throwing  out  the  half  tides,  only  two  feet  of  water  can  be  carried  over  it."  A  small  tow-boat  is  now 
used  for  taking  vessels  to  New  San  Pedro,  situated  about  three  miles  inside  the  bar. 


®  Named  by  Vancouver  in  1792,  after  tlie  Father,  Fermin  de  la  Suen,  President  of  the  Missions  of  Alta  Califomin.  He 
applied  the  name  to  the  west  point. 

f  For  El  Morro.  On  the  Coast  Survey  reconnaissance  chart  of  1852  it  is  called  Dead  Man’s  island. 

X  Report  of  the  Superintendent  of  the  Coast  Survey  for  1859,  page  100. 
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Wood  and  water  arc  not  readily  obtained,  and  charges  ai*e  high.  The  beef  raised  here  is  remarkably 
tough. 

The  geographical  position  of  the  Coast  Survey  astronomical  station  on  the  bluflF  at  the  landing  is : 


o  /  // 

Latitude . .  33  43  19.6  north. 

Longitude .  118  16  03.0  west. 

h.  m  8. 

Or,  in  time .  7  53  04.2. 


Magnetic  variation,  13°  30'  east,  in  November,  1853,  with  a  yearly  increase  of  1'. 

An  appropriation  has  been  made  for  a  light-home  on  'Point  Fermin,  and  the  necessary  topographical 
survey  completed.  The  site  recommended  to  the  Light-house  Board,  by  the  Superintendent  of  the  Coast 
Sui*vey,  is  S.  15°  W.,  and  fifteen-sixteenths  of  a  mile  distant  from  the  astronomical  station. 

Tides. — The  corrected  establishment  or  mean  interval  between  the  time  of  the  moon’s  transit  and  the 
time  of  high  water  is  1X4.  XXXIX/;*.  The  mean  rise  and  fall  of  tides  is  3.7  feet,  of  spring  tides  4.7  feet, 
and  of  neap  tides  2.2  feet.  The  mean  duration  of  the  flood  is  64.  18w.,  of  the  ebb  64.  5m.,  and  of 
the  stand  04.  30m.  The  average  difference  between  the  corrected  establishments  of  the  a.  m.  and  p.  m. 
tides  of  the  same  day  is  14.  10m.  for  high  water,  and  Ih,  4m.  for  low  water.  The  differences,  when 
the  moon’s  declination  is  great-est,  are  l7^.  55m.  and  14.  38m.,  respectively.  The  average  difference  in 
height  of  these  two  tides  is  1.5  feet  for  the  high  waters  and  2.0  for  the  low  waters.  When  the  moon’s 
declination  is  greatest,  those  differences  are  2.3  feet  and  3.1  feet,  respectively.  The  average  difference  of 
the  higher  high  and  lower  low  waters  of  the  same  day  is  5.6  feet,  and  when  the  moon’s  declination  is 
greatest  6.6  feet.  The  higher  high  tide  in  the  twenty-four  hours  occurs  about  94.  10m.  after  the  moon’s 
upper  transit  (southing)  when  the  moon’s  declination  is  north,  and  about  34.  16m.  before  when  south.  The 
lower  of  the  low  waters  occurs  about  seven  hours  after  the  higher  high  tide. 

The  greatest  observed  difference  between  the  two  low  waters  of  one  day  was  3.9  feet,  and  the  gi-earlest 
difference  between  the  higher  high  and  lower  low  waters  of  one  day  8.4  feet. 

To  find  the  times  and  heights  of  high  and  low  waters,  compute  them  for  San  Diego,  the  times  and 
heights  being  sensibly  the  same  for  both  places. 

The  town  of  Los  Angeles  is  22  miles  north  by  the  road,  from  San  Pedro,  and  is  the  centre  of  an 
extensive  grazing,  agricultural,  and  grape-growing  country. 

The  quantity  of  grapes,  and  fruit  generally,  shipped  to  San  Francisco  during  the  proper  season  is  already 
enormous,  being  not  less  than  2,000,000  pounds.  At  all  seasons  one  steamer  finds  a  profitable  trade.  The 
coasting  trade  of  this  place  is  now  greater  than  the  aggregate  trade  of  all  the  other  ports  south  of  San 
Francisco.  In  nine  months  of  1856-’57  the  number  of  vessels  entering  the  poi-t  was  82,  with  an  aggregate 
tonnage  of  26,971  tons.  Regular  communication  is  maintained  with  San  Fi-ancisco  and  other  ports  by 
steamers  and  sailing  vessels. 

Over  100,000  gallons  of  wine,  and  5,000  gallons  of  brandy,  were  produced  in  1854,  and  the  culture  of 
the  grape  bids  fair  to  outstrip  all  others.  The  quantity  of  wine  produced  from  the  vintage  of  1857  was 
350,000  gallons ;  of  brandies  5,000  gallons.  There  is  no  doubt  that  in  1862  the  yield  is  more  than  double 
these  quantities. 

Cotton,  sugar  cane,  tobacco,  flax,  and  the  cereals,  yield  productive  crops,  and  the  olive  grows  in  abundance. 

Salt  works  have  been  established  within  a  few  miles  of  Los  Angeles,  but  the  pond  from  which  the  salt 
water  is  obtained  covers  only  an  area  of  600  yards  in  length  by  200  in  width.  The  yearly  product  is  about 
five  tons. 

The  country  at  the  foot  of  the  back  hills  is  as  productive  as  any  in  California,  but  its  distance  from  a 
large  market  is  a  great  hindrance  to  investment  and  improvement.  The  vast  plains  are  literally  covered 
with  cattle,  and  many  of  the  rancheros  count  their  yearly  increase  by  thousands.  These  cattle  are  driven 
to  the  mining  districts  and  San  Francisco,  but  during  the  not  unusual  droughts  of  summer  great  suffering  is 
experienced,  and  large  numbers  of  them  perish. 

The  Bay  of  San  Pedro  was  discovered  by  Cabrillo  in  1542,  and  was  called  the  Bay  of  Smoke, 
(Fumos.) 

When  Vancouver  was  seeking  for  San  Pedro  bay  he  found  such  deep  water  off  Point  Vincente  that  he 
thought  this  could  not  be  near  the  place ;  but  after  getting  to  the  south  and  east  he  had  a  full  view  of  the 
anchorage.  He  did  not,  however,  enter  it. 
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A  view  of  San  Pedro  bay  and  San  Pedro  hill  was  given  on  the  Coast  Survey  sheet  of  1853. 

In  1861  a  preliminary  examination  was  made  of  the  lagoon,  situated  E.  ^  S.,  about  15  or  16  miles  from 
San  Pedro,  and  which  receives  the  waters  of  the  Santa  Anna  river.  It  was  found  to  be  some  five  miles 
long,  and  separated  from  the  ocean  by  a  narrow  strip  of  low  sand  beach,  over  which  washes  the  heavy  swell 
from  the  northwest  and  southeast  storms.  The  lagoon  has  a  breadth  of  only  a  few  hundred  yards,  and  a 
mouth  about  50  yards  in  width,  with  a  narrow  bar,  upon  which  it  is  supposed  10  or  12  feet  of  water  might 
be  found  at  high  tide.  On  this  bar  there  is  a  very  heavy  break  at  all  stages  of  the  tide,  rendering  it 
dangerous  to  cross  in  boats  of  any  kind.  There  is  said  to  be  no  safe  anchorage  off  the  entrance,  and  the 
low  straight  beach,  with  a  trend  nearly  east  and  west,  affords  no  protection  whatever.  The  San  Pedro 
wind  gap  lies  between  San  Pedro  hill  and  the  Sierra  San  Juan,  to  the  southeast  of  the  Santa  Anna,  and  the 
summer  winds  draw  directly  on  the  land,  causing  the  northwest  swell  to  roll  upon  the  beach  with  great  force. 
In  winter  the  southeast  and  southwest  swell  breaks  square  upon  this  whole  line  of  coast,  and  would  prevent 
any  vessel  passing  into  or  out  of  the  lagoon,  or  riding  at  anchor  near  it. 

In  summer  the  Santa  Anna  is  said  to  frequently  dry  up  before  reaching  the  lagoon. 

From  Point  Vincente*  the  coast  trends  N.  by  W.  f  W.  for  17  miles;  thence  W.  by  S.  to  Point  Dume, 
in  latitude  34^  00'  north,  and  longitude  118°  41'  west;  thence  to  Point  Mugu,  W.  J  N.  for  17  miles.  The 
last  point  lies  NE.  by  E.  J  E.,  distant  14  miles  from  the  eastern  end  of  Anacapa.  This  long  curve  in  the 
coast  is  known  as  the  Bahia  Ona. 

Point  Dumc*  rises  into  a  dome-like  form  202  feet  high.  The  land  immediately  behind  it  falls  away, 
so  that  in  making  it  from  the  west  it  rises  into  view  as  an  island  close  under  the  high  mountains.  Eastward 
of  Dume  the  mountains  spring  directly  from  the  water. 

A  view  of  Point  Dume  is  given  on  the  Coast  Survey  sheet  of  18^. 

From  Point  Mugu  to  San  Buenaventura^  distant  17  miles,  the  coast  has  a  general  trend  NW.  by  W.; 
but,  about  midway,  it  curves  south  westward  of  this  course  2J  miles  towards  Anacapa,  thus  contracting  the 
eastern  entrance  to  the  Santa  Barbara  channel.  Two  miles  west  of  Point  Mugu  is  Laguna  Point,  close 
under  which  is  very  deep  water,  the  10-fathom  line  running  within  250  yards  of  the  shore.  Between  Mugu 
and  Buenaventura  the  coast  is  low,  flat,  and  sandy,  being  the  opening  of  the  valley  of  Santa  Clara,  through 
which  flows  the  Santa  Clara  river.  This  stream  is  nearly  dry  during  the  summer,  and  terminates  in  lagoons 
and  marshes,  but  in  the  rainy  season  a  volume  of  water  is  brought  down  having  sufficient  force  to  bre^k 
through  the  narrow  sand  beach  and  flow  into  the  ocean.  The  configuration  of  the  shore,  and  its  relation  to 
Anacapa  and  Santa  Cruz  island,  are  shown  upon  the  preliminary  chart  of  the  eastern  entrance  to  the  Santa 
Barbara  channel,  published  by  the  Coast  Survey  in  1857. 

The  eastern  entrance  to  the  Santa  Barbara  channel  lies  between  the  eastern  end  of  Anacapa  island  and 
Point  Hueneme,  which  is  about  halfway  be  tween  Mugu  and  Buenaventura.  From  Anacapa,  Point  Hueneme 
bears  NE.  by  N.  ^  N.,  distant  miles.  Directly  off  this  point  is  found  a  remarkable  example  of  a  sub¬ 
marine  valley,  commencing  with  a  depth  of  10  fathoms,  400  yards  from  the  beach,  increasing  to  50  fathoms 
in  five-eighths  of  a  mile,  and  to  113  in  less  than  two  miles.  Its  general  direction  is  south,  with  a  width  of 
a  mile,  and  bounded  on  either  side  by  depths  of  12  and  15  fathoms.  The  best  landing  is  directly  on  the 
point.  Landing  in  the  bight  to  the  eastward  and  leeward  is  impracticable. 

The  erection  of  a  'primary  sea-coast  light  at  this  point  was  recommended  by  the  Superintendent  of  the 
Coast  Survey,  and  has  been  authorized  by  Congress. 

The  approximate  geographical  position  of  the  site  is : 

o  / 

Latitude .  34  08  north. 

Longitude .  119  09  west. 

The  computed  magnetic  variation,  August,  1857,  was  13*^  38',  with  a  present  yearly  increase  of  1'. 

Vancouver  says  this  was  called  Point  Conversion  on  old  Spanish  maps ;  he  placed  it  in  latitude 
34°  09',  and  retained  the  name. 

There  is  excellent  holding  ground  off  Buenaventura  in  10  fathoms,  but  the  landing  is  not  good.  The 
three-fathom  line  lies  about  a  quarter  of  a  mile  off-shore. 

The  Mission  of  Buenaventura^  situated  at  the  foot  of  the  dividing  ridge  of  the  valleys  of  San 
Buenaventura  and  Santa  Clara,  about  a  half  a  mile  from  the  shore,  was  founded  March  31,  1782.  Its 
approximate  geographical  position  is  : 

®  Named  by  Vancouver,  1793. 
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o  / 

Latitude .  34  15  north. 

Longitude .  . . .  119  15  west. 


Fifteen  miles  westward  of  Buenaventura,  on  the  coast,  there  is  a  rich  deposit  of  sulphur,  surface 
specimens  of  which  have  yielded  60  per  cent.  Around  the  locality  are  found  ashes  and  scoria.  The 
ground  is  hot,  and  the  gas  emitted  is  almost  suffocating. 

SANTA  BARBARA. 

From  San  Buenaventura  to  Santa  Barbara  the  distance  is  23  miles,  and  the  hearing  nearly  W.  by  N. 

Santa  Barbara  is  an  open  roadstead  for  all,  except  northerly  winds,  which  are  unfrequent.  On  the  west 
side  of  the  long,  low,  sandy  beach  is  a  hold  bluff,  called  Toini  Felipe,*  The  hill  rising  behind  it  is  called 
La  Vigia.  ' 

The  landing  is  on  the  beach  about  half  a  mile  east  of  Point  Felipe ;  the  shore  is  very  low  and  flat  as  far 
as  the  town,  three-quarters  of  a  mile  distant,  but  gradually  rises  to  the  mission,  which  is  a  prominent  object 
about  two  miles  inland. 

Vessels  coming  from  the  westward  first  sight  La  Vigia,  |ind,  upon  approaching  the  anchorage,  keep 
outside  of  the  line  of  kelp,  (here  nearly  half  a  mile  wide ;)  gradually  round  the  point  upon  which  is 
situated  the  light-house,  two  miles  southwesterly  of  the  landing,  keep  along  the  kelp  until  abreast  of  the 
town  and  anchor  in  seven  fathoms ;  or  pass  through  the  kelp  and  anchor  on  the  inside  in  3 J  fathoms,  hard 
bottom.  In  anchoring  far  enough  off  to  get  9  or  10  fathoms  the  bottom  will  be  found  sticky.  A  hydrographic 
sketch  of  the  vicinity  was  published  by  the  Coast  Survey  in  1855.  A  view  of  the  town  and  mountains 
accompanies  the  sheet  of  1853. 

No  dangers  have  been  discovered  in  the  kelp  off  this  beach. 

With  the  least  swell  the  surf  on  the  beach  is  a  had  one,  not  falling  square  on,  hut  cutting  it  at  a' 
sharp  angle. 

In  winter,  vessels  must  anchor  outside  of  the  kelp,  as  the  gales  detach  and  drive  it  shoreward  in  such 
vast  quantities  that,  coming  across  a  vessePs  hawse,  it  helps  to  bring  home  her  anchors. 

In  January,  1863,  the  Pride  of  the  Sea  was  wrecked  on  the  rocks  under  the  light-house  at  this  place. 

LIGHT-HOUSE  AT  SANTA  BARBARA. 

The  structure  consists  of  a  plastered  dwelling  of  one  and  a  half  story,  with  a  low  grey  tower,  also  plastered, 
rising  through  the  roof.  The  illuminating  apparatus  is  of  the  fourth  order  of  the  system  of  Fresnel,  and 
shows  a  fixed  white  lights  illuminating  the  seaward  half  of  the  horizon.  It  is  situated  at  an  elevation  of  180 
feet  above  the  sea,  two  miles  southwestwardly  from  the  landing  on  the  beach,  and  183  yards  from  the  edge 
of  the  bluff.  The  light,  as  seen  from  the  sea,  will  be  projected  against  the  hill  rising  behind  it. 

In  clear  weather  it  can  be  seen  from  a  height  of  10  feet  at  a  distance  of  19  miles;  from  a  height  of 
20  feet  at  a  distance  of  20J  miles. 

It  was  first  exhibited  December  1,  1856,  as  a  red  light,  hut  has  since  been  changed. 

The  geographical  position,  as  given  by  the  Coast  Survey,  is : 

o  f  n 

Latitude .  34  23  35  north. 

Longitude .  119  42  05  west. 

A.  m  « 

Or,  in  time .  7  58  48.3 

Magnetic  variation,  13°  30'  east  in  November,  1853 ;  yearly  increase  1'. 

The  secondary  astronomical  station  of  the  Coast  Survey  was  on  the  slight  grassy  rise  just  in  from  the 
beach,  and  60  yards  from  the  west  side  of  the  road  leading  to  the  town.  Its  position  is : 


oil! 

Latitude .  34  24  24.7  north. 

Longitude .  119  40  18.0  west. 

h.  m.  f. 

Or,  in  time .  7  58  41.2. 


o  Named  by  Vancouver,  1793;  ettUed  Point  Castillo  on  the  Coast  Survey  chart  of  1853,  from  a  small  Mexican  battery 
formerly  existing  upon  it. 
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Santa  Barbara  is  a  town  of  considerable  size,  lying  in  the  middle  of  an  agricultural  tract,  running  east  and 
west,  at  the  southern  base  of  the  Sierra  Concepcion,  but  of  limited  breadth.  The  trade  with  San  Francisco  is 
not  extensive ;  but  this  being  one  of  the  greatest  stock-raising  districts  on  the  coast,  vast  droves  of  cattle 
pass  through  and  are  sent  to  San  Francisco  and  the  mining  districts. 

The  mission,  founded  December  4,  1786,  is  one  of  the  largest  and  best  establishments  of  the  kind  in 
California,  and  in  the  gardens  attached  to  it  the  grape  and  olive  were  cultivated  with  success.  In  the  town 
of  Santa  Barbara  there  is  a  single  grapevine  which  yielded  during  the  year  1858  over  two  thousand  pounds 
of  grapes.  A  single  stem  rises  from  the  ground  a  height  of  five  feet,  and  its  branches,  supported  by  poles, 
cover  a  very  large  area.  At  the  base  the  trunk  measures  two  feet  in  circumference. — (California  State 
Register,  1859.) 

A  large  bitumen  pit,  about  eight  miles  west  of  Santa  Barbara,  empties  directly  into  the  ocean,  and  the 
bitumen,  floating  on  the  water,  works  against  the  summer  or  northwest  winds  even  beyond  Point  Concepcion. 
Very  frequently,  in  calm  weather,  a  great  extent  of  the  surface  of  the  channel  becomes  iridescent  from  the 
thin  film  of  bitumen  spread  over  it.  The  rocks  along  the  shore,  even  to  the  westward  of  Point  Concepcion, 
are  covered  with  it,  and  when  encamped  at  El  Coxo,  in  1850,  we  gathered  it  to  start  our  fires.  The  Indians 
have  always  used  it  to  pay  the  seams  of  their  canoes. 

Sulphur,  in  lai’ge  beds  and  of  superior  quality,  exists  along  the  seaboard,  and  manifests  itself  in  all  the 
warm  springs. 

Wood  and  provisions  in  abundance  can  be  easily  obtained  here.  Water  is  plenty,  but  not  so  readily 
procured. 

A  very  short  distance  back  from  the  coast  line  is  a  range  of  rugged  hills,  over  2,000  feet  high,  forming 
part  of  the  Sierra  Concepcion,  (sometimes  called  the  Sien*a  San  Inez,)  whose  sides  arc  sparsely  covered  with 
timber,  and  through  some  of  whose  gullies  and  gorges  pass  small  streams  abounding  in  the  finest  trout. 
From  others  issue  warm  springs  having  a  temperature  of  about  117°  Fahrenheit,  and  highly  impregnated 
with  sulphuretted  hydrogen.  The  height  of  the  springs  by  barometric  measurement  is  about  1,200  feet. 
They  lie  behind  the  village  of  Montecito,  eastward  of  Santa  Barbara. 

The  coast  trail  to  San  Francisco  passes  along  the  shore  for  a  distance  of  15  or  20  miles  to  the  Gaviota 
pass;  thence  inland  to  the  Santa  Inez  valley,  which  runs  nearly  parallel  with  the  coast. 

Regular  commuuication  by  steamers  and  sailing  vessels  is  maintained  with  San  Francisco  and  other 
ports. 

In  1542  Cabrillo  visited  this  place  and  found  great  numbers  of  Indians,  who  came  off  to  his  ships  in 
large  canoes,  and  were  quite  hospitable.  Close  to  shore  he  found  an  Indian  town  with  *^casas  grandest 
To  it  he  gave  the  name  Pueblo  de  los  Can6as. 

The  coast  line  from  Santa  Barbara  light  to  Point  Concepcion  light  runs  W.  by  S.,  distance  37 
miles.  The  rugged  hills  westward  of  the  Gaviota  pass  come  close  to  the  shore,  forcing  the  traveller  to  leave 
the  beach  for  their  sea  slope,  the  trail  passing  over  steep  ridges  and  down  valleys. 

The  simoom, — ^The  only  instance  of  the  simoom  on  this  coast,  mentioned  cither  in  its  history  or 
traditions,  was  that  occurring  at  Santa  Barbara,  on  Friday,  the  17th  of  June,  1859.  The  temperature  during 
the  morning  was  between  75^  and  80®,  and  gradually  and  regularly  increased  until  about  one  o’clock  p.  m., 
when  a  blast  of  hot  air  from  the  northwest  swept  suddenly  over  the  town  and  struck  the  inhabitants  with 
terror.  It  was  quickly  followed  by  others.  At  two  o’clock  the  thermometer  exposed  to  the  air  rose  to  133®,^ 
and  continued  not  lower  than  that  point  for  nearly  three  hours,  whilst  the  burning  wind  raised  dense  clouds 
of  impalpable  dust.  No  human  being  c(»uld  withstand  the  heat.  All  betook  themselves  to  their  dwellings 
and  carefully  closed  every  door  and  window.  The  thick  adobe  walls  would  have  required  days  to  have 
become  warmed,  and  were  consequently  an  admirable  protection.  Calves,  rabbits,  birds,  &c.,  were  killed ; 
trees  were  blighted ;  fruit  was  blasted  and  fell  to  the  ground,  burned  only  on  one  side ;  and  gardens  were 
ruined.  At  five  o’clock  the  thermometer  fell  to  122°,  and  at  seven  it  stood  at  77°.  A  fisherman,  in  the 
channel  in  an  open  boat,  came  back  with  his  arms  badly  blistered. 

It  is  recorded  that  on  the  23d  of  June  there  was  a  remarkable  hot  day  over  Stanislaus  county.  The 
thermometer  stood  at  113°  in  the  shade,  and  the  wind  actually  burned  as  from  a  hot  oven.  Birds  dropped 
dead  from  the  trees. 

At  the  entraJice  of  the  valley  of  El  Coxo,  near  Point  Concepcion,  whilst  engaged  in  making  astronomical 
observations,  during  July,  August,  and  September,  1850,  we  frequently  experienced  at  night  hot  blasts  coming 
36  c  s 
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down  from  the  Sierra  Concepcion,  after  two  or  three  days  of  clear,  calm,  hot  weather;  the  north' winds 
apparently  bringing  the  heated  air  from  the  valleys  behind  the  sierra.  The  records  show  many  cases  where 
stars  suddenly  became  so  very  diffused,  large,  and  unsteady  by  these  short  hot  blasts  as  to  be  unfit  for 
observation.  Beyond  the  annoyance  and  delay  occasioned  by  this  circumstance  no  observations  were  made 
to  determine  the  temperature  of  the  heated  air.  It  had,  of  course,  not  near  so  elevated  a  temperature  as  that 
sweeping  over  Santa  Barbara,  and  was  quite  fitftil. 

POINT  CONCEPCION. 

This  characteristic  and  remarkable  headland,  about  220  feet  in  height,  lies  at  the  western  entrance  to  the 
Santa  Barbara  channel.  Once  seen,  it  will  never  be  forgotten.  When  made  from  the  northward,  or  from 
the  eastward,  it  rises  as  an  island,  but,  upon  approach,  is  found  to  be  a  high  promontory,  stretching  boldly 
into  the  ocean,  and  terminating  abruptly.  The  land  behind  it  sinks  comparatively  low,  and  at  first 
gradually,  but  soon  rapidly  rises  to  the  mountains,  which  attain  an  elevation  of  about  2,500  feet.  Between 
three  and  four  hundred  yards  south  of  the  face  of  the  cape  is  a  large  rock  nearly  awash,  upon  which  some 
of  the  California  steamers  have  struck  in  very  foggy  weather.  A  topographical  sketch  of  the  point  accom¬ 
panies  the  Superintendent’s  report  on  the  Coast  Survey  for  1851.  Views  of  it  accompany  the  sheet  of  1853. 

LIGHT-HOUSE  AT  POINT  CONCEPCION. 

The  buildings  are  erected  on  the  extremity  of  the  cape  and  upon  the  highest  part,  which  is  220  feet  above 
the  sea,  and  covered  with  grass  and  bushes  like  the  land  behind.  As  seen  from  the  southward  by  day  it  will 
be  projected  against  the  Sierra  de  la  Concepcion,  and  appear  about  one-third  of  their  height  from  the  water. 
The  part  of  the  range  behind  the  light- house  seems  very  level  along  its  summit,  and  the  house  is  seen  about  one- 
third  of  the  length  of  the  level  range  from  the  western  part  of  it.  The  structure  consists  of  a  brick  dwelling, 
plastered,  of  one  and  a  half  story,  with  a  low  tower,  also  of  brick,  and  plastered  white,  rising  from  the 
centre.  The  light  was  first  exhibited  February  1,  1856,  and  shows  from  sunset  to  sunrise.  It  is  a  primary 
sea-coast  light,  consisting  of  an  illuminating  apparatus  of  the  first  order  of  the  system  of  Fresnel,  and  exhibits 
a  revolvhg  white  light,  showing  a  flash  every  half  minute,  throughout  the  entire  sea  horizon.  It  is  elevated 
about  250  feet  above  the  sea,  and  should  be  visible,  in  a  favorable  state  of  the  atmosphere,  from  a  height  of — 

10  feet  above  the  sea,  at  a  distance  of  21.8  miles. 

20  feet  above  the  sea,  at  a  distance  of  23.3  miles. 

30  feet  above  the  sea,  at  a  distance  of  24.4  miles. 

60  feet  above  the  sea,  at  a  distance  of  27.1  miles. 

Its  geographical  position,  as  given  by  the  Coast  Survey,  is  : 

o  t  n 

Latitude .  34  26  47  north. 

Longitude .  120  27  00  west. 

h.  m.  9, 

Or,  in  time .  8  01  48.0. 

Magnetic  variation,  13°  50'  east,  in  September,  1850;  yearly  increase,  1'. 

Fog-hell  at  Point  Concepcion, — A  fog-bell,  weighing  3,136  pounds,  is  placed  on  the  edge  of  the  bluff, 
seaward  of  the  light-house.  The  striking  machinery  occupies  a  frame  building,  whitewashed,  on  a  level 
with  the  ground,  and  having  •the  front  open  to  receive  the  bell,  which  is  sounded  during  foggy  or  other 
thick  weather,  night  or  day,  every  thirteen  and  a  half  seconds. 

The  following  bearings  and  distances  are  taken  from  the  Coast  Survey  chart  of  this  locality,  published 
in  1853. 

The  rock  off  the  w'cst  end  of  ibc  San  Miguel  island,  S.  \  F.,  distant  22  miles. 

The  east  end  of  San  Miguel  island,  PE.  by  S.  J  S.,  distant  26  miles. 

The  southwest  end  of  Santa  Cruz  island,  SE.  by  E.  J  E.,  distant  40  miles. 

Next  to  the  islands  of  the  Santa  Barbara  channel.  Point  Concepcion  is  the  most  prominent  and  interesting 
feature  between  San  Francisco  and  the  peninsula  of  T^ower  California.  It  has  very  justly  and  appropriately 
been  termed  the  “  Cape  Horn  ”  and  the  “  Hatteras  ”  of  the  Pacific,  on  account  of  the  heavy  northwestei-s 
that  are  here  met  with  on  coming  through  the  channel,  with  a  great  change  of  climate  and  meteorological 
conditions ;  the  transition  being  remarkably  sudden  and  well  defined.  An  investigation  of  the  temperature 
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of  the  ocean,  northwest  and  east  of  the  cape,  would  be  highly  instructive,  as  some  characteristics  would 
naturally  be  expected  from  the  abrupt  change  in  the  direction  of  the  mountains  and  coast  line.  We  have 
frequently  seen  vessels  coming  from  the  eastward  with  all  sail  set,  and  light  airs  from  the  north,  in  a  very 
little  time  reduced  to  short  canvas  upon  approaching  the  cape,  and  vessels  from  the  northwest  coming  before 
a  spanking  breeze  lose  it  within  a  few  miles  after  passing  the  cape  into  the  channel.  These  last  would  be 
fortunate  in  reaching  Santa  Barbara  in  a  day.  We  have  known  a  vessel  to  be  three  days  working  from 
San  Buenaventura  to  Santa  Barbara,  whilst  a  ten-knot  breeze  was  blowing  west  of  Point  Concepcion. 

During  some  summer  seasons  the  fog  is  almost  interminable,  but  more  particularly  among  the  islands. 
For  the  space  of  six  weeks,  with  clear  days  and  nights  at  the  cape,  the  islands  have  been  invisible;  rising, 
however,  to  an  elevation  of  1,000  or  1,500  feet,  the  observer  plainly  sees  the  summits  of  the  islands  over 
the  sea  of  fog  which  envelops  them. 

When  the  fogs  prevail,  they  generally  roll  in  from  seaward  at  sunset,  and  clear  away  about  ten  o’clock 
next  morning. 

Point  Concepcion  was  discovered  by  Cabrillo  in  1542,  and  called  Cape  Galera.  He  placed  it  in  latitude 
36J  N.  It  was  afterwards  named  Punta  de  la  Limpia  Concepcion. 

The  extent  of  shore-line  from  the  southern  boundary  to  Point  Concepcion  is  about  250  miles. 

EL  COXO. 

Two  miles  east  of  Point  Concepcion  is  the  anchorage  of  El  Coxo,  off  the  entrance  to  the  valley  of  that 
name.  This  anchorage  is  a  better  one  than  that  of  Santa  Barbara,  and  the  kelp  is  not  so  compact.  After 
passing  the  point  from  the  westward,  at  a  distance  of  about  three-quarters  of  a  mile,  run  E.  by  N., 
and  gradually  round  the  bluff  one  mile  distant  from  the  cape,  giving  it  a  berth  of  half  a  mile ;  run  on  a 
N.NE.  course  for  three-quarters  of  a  mile,  when  the  valley  will  open  with  a  sand  beach  off  it.  Anchor  outside 
or  inside  the  kelp,  according  to  the  choice  of  depth ;  five  fathoms  being  obtained  within  a  quarter  of  a 
mile  of  the  shore,  with  hard,  sandy  bottom.  Ten  fathoms  water  will  be  found  half  a  mile  from  shore. 

A  hydrographic  sketch  of  the  anchorage  was  issued  from  the  Coast  Survey  Office  in  1852. 

There  is  a  large  rancho  at  El  Coxo,  and  it  is  one  of  the  very  best  tracts  for  grazing.  The  beef  has  a 
finer  flavor  and  more  delicacy  than  any  we  have  met  with  on  the  coast.  At  the  head  of  the  valleys  and  in 
the  mountains  is  a  species  of  large  live  oak,  very  brash  when  newly  cut,  but  growing  hard  by  seasoning. 
Willow,  for  fuel,  and  water  can  be  obtained  here,  but  neither  in  abundance.  The  water  is  disagreeable  to 
the  taste. 

The  primary  astronomical  station  of  the  Coast  Survey  was  on  the  top  of  the  bluff,  and  between  250 
and  300  yards  W.  J  S.  from  the  mouth  of  the  creek.  Its  geographical  position  is  as  follows : 


o  /  n 

Latitude . . . .  34  26  56.5  north. 

Longitude. . .  120  25  39  west. 

h.  m.  f. 

Or,  in  time  .  801  42.6. 


Magnetic  variation,  13°  50'  east,  in  September,  1850 ;  yearly  increase,  1'. 

In  passing  this  valley,  in  1793,  Vancouver  saw  an  Indian  village,  the  inhabitants  of  which  made  signs 
for  him  to  land. 

ISLANDS  OF  THE  SANTA  BARBARA  CHANNEL. 

The  name  El  Canal  de  Santa  Barbara  was  given  by  Vizcaino,  in  December,  1602,  to  the  naiTOwest  part 
of  the  channel  lying  east  and  west,  and  about  24  leagues  in  length. 

Until  the  Coast  Survey  first  examined  in  detail  the  islands  lying  off  the  main,  between  San  Diego  and 
Point  Concepcion,  nothing  accurate  was  known  of  their  number,  peculiarities,  extent,  or  position.  Upon  all 
maps,  of  as  recent  date  as  1850,  an  island  called  San  Juan  was  laid  down,  and  upon  a  map  of  the  republic 
of  Mexico,  compiled  in  the  United  States,  and  dated  1847,  we  find  no  less  than  twelve  large  islands,  the 
positions  and  extent  of  which  are  most  grotesquely  erroneous.  The  island  of  San  Miguel,  the  most  western 
of  the  Santa  Barbara  group,  is  placed  70  miles  SE.  of  Point  Concepcion,  instead  of  23  miles  SE.  by  S.  i  S. 
The  same  general  remarks  will  apply  to  the  coast  line  as  thereon  represented.  Three  large  rivers  are  made 
to  flow  into  the  sea  between  Santa  Barbara  and  San  Diego  bay,  which  is  increased  in  size  to  20  miles  by  15, 
and  running  north,  whilst  two  others  rival  it  in  extent.  A  Russian  chart  published  in  1848  has  a  bay  and 


Digitized  by  v^ooQie 


284 


REPORT  OF  THE  SUPERINTENDENT  OF 


river  on  the  east  side  of  Point  Dome.  The  geographical  positions  given  previous  to  the  Coast  Survey 
operations  are  remarkably  erroneous.  We  recollect  well,  when  coming  upon  this  coast,  of  finding  in  good 
nautical  authority  Point  Concepcion  over  six  miles  distant  from  the  latest  determination  in  latitude ;  and  we 
ha^e  heard  of  more  than  one  vessel  reaching  California  with  only  a  school  atlas  for  a  chart. 

In  Findlay’s  Directory  for  the  Pacific  Ocean,  published  late  in  1851,  we  find  a  description  of  the  already 
mentioned  San  Juan  island,  but  it  does  not  give  it  a  very  definite  location.  It  may  not  be  uninteresting  to 
state  how  the  error  has  been  perpetuated.  The  first  notice  we  can  find  of  this  island  is  its  discovery  by 
Martinez,  in  1789,  on  his  passage  from  Monterey  to  San  Bias.  The  next  time  it  turns  up  is  in  Vancouver, 
vol.  II,  page  474,  where  the  following  account  is  given : 

“  At  the  distance  of  about  eight  leagues,  somewhere  about  N.  55°  W.,  or  N.  60°  W.  from  Point  de  la 
Loma,  by  a  very  uncertain  estimation,  is  situated  an  island  called  St.  John’s,  between  which  and  the  coast 
we  passed  without  seeing  it,  [although  he  previously  states  having  seen  San  Clemente  and  Santa  Catalina,] 
nor  did  we  observe  it  while  we  remained  at  anchor,  excepting  on  one  very  clear  evening,  when  it  was  seen 
from  the  Presidio  [of  San  Diego]  at  a  time  when  I  was  unprovided  with  a  compass  or  any  other  means  of 
ascertaining  its  direction,  and  was  therefore  only  able  to  guess  at  its  situation. 

**  It  appeared  to  be  low  and  flat ;  is  but  seldom  seen  from  the  Presidio  of  San  Diego,  and  was  undis¬ 
covered  until  seen  by  Maitinez,  a  few  years  before,  in  one  of  his  excursions  along  the  coast.” 

As  Vancouver  has  plotted  this  island  on  the  line  from  Point  Loma  to  San  Clemente,  and  as  it  is 
generally  so  placed,  we  have  no  hesitation  in  assuming  that,  during  peculiar  states  of  the  atmosphere,  the 
top  of  San  Clemente  or  of  Santa  Catalina  has  been  mistaken  for  another  and  intermediate  island. 

Having  visited  and  examined  San  Clemente,  Santa  Catalina,  San  Nicolas,  Santa  Cruz,  and  San  Miguel, 
we  found  them  offering  no  inducements  for  agriculture,  and  very  few,  indeed,  for  raising  stock,  while  there 
are  so  many  advantages  on  the  main.  In  a  few  words,  we  may  characterize  their  disadvantages  as  want  of 
water,  and  want  of  fuel,  with  high,  bold,  and  rugged  sides,  which  in  many  places  become  precipitous.  The 
surface  of  San  Miguel  and  Santa  Rosa  is  rolling,  and  covered  with  grass  and  bushes ;  the  mountains  of  Santa 
Catalina  almost  inaccessible,  and  San  Nicolas,  and  San  Clemente,  composed  of  coarse  sandstone,  presenting 
a  dry,  sandy,  and  sterile  aspect. 

On  the  chart  of  the  coast  from  San  Diego  to  San  Francisco,  published  by  the  United  States  Coast 
Survey  in  1853,  a  remarkable  and  beautiful  exhibition  of  the  parallelism  between  the  islands  and  the 
adjacent  coast  is  presented.  The  four  islands,  Anacapa,  Santa  Cruz,  Santa  Rosa,  and  San  Miguel,  with  the 
rocks  seven  miles  W.  by  N.  from  the  latter,  lying  broad  off  the  coast  between  San  Buenaventura  and  Point 
Concepcion,  have  their  longer  axes  parallel  to  the  trend  of  the  shore-line,  which  is  the  general  direction  of 
the  Sierra  Conception  immediately  behind  it.  In  Vizcaino’s  voyage,  this  parallelism  was  noted  west  of 
Santa  Catalina,  “  where  a  regular  row  of  islands  exist,  five  or  six  leagues  distant  from  each  other,  all  populous, 
and  the  inhabitants  trading  with  each  other  and  the  main,  and  the  islands  following  each  other  in  the  same 
direction  as  the  main  land.” 

Cortes  shoal,  the  islands  of  Santa  Catalina,  San  Clemente,  San  Nicolas,  with  John  Begg’s  rock,  seven 
miles  from  its  northern  extremity,  have  their  longer  axes  NW.  by  W.,  and  parallel  to  each  other,  whilst  the 
sland  of  Santa  Barbara  is  on  the  prolongation  of  the  longer  axis  of  San  Clemente.  In  the  third  pa^llel 
the  direction  becomes  perpendicular  to  the  first  described,  for  from  latitude  33°  05'  N.  the  trend  of  the  coast 
and  hills  southward,  through  the  longer  axis  of  Point  Loma,  will  pass  through  Los  Coronados,  although  the 
islands  lie  NW.  with  respect  to  each  other. 

Navigators,  in  making  the  Santa  Barbara  channel  from  the  northwest,  readily  estimate  their  approach 
in  thick  foggy  weather  by  the  peculiar  odor  of  the  bitumen  which,  issuing  from  a  large  pit  on  the  shore 
about  eight  miles  west  of  Santa  Barbara  and  floating  upon  the  water,  works  against  the  summer  winds  fkr 
heyond  Point  Concepcion.  This  set  to  the  westward  is  found  to  exist  for  about  four  miles  off  shore,  and 
runs  at  a  maximum  velocity  of  a  mile  and  a  half  per  hour.  Further  out  the  current  is  variable,  but  even 
there  its  greatest  velocity  is  attained  when  running  to  the  westward.  From  Point  Concepcion  it  strikes  te 
the  southward  and  westward,  being  doubtless  influenced  by  a  current  from  the  upper  coast.  , 

Vancouver  is  the  first  who  calls  attention  to  the  bitumen,  in  the  following  language,  vol.  11,  page  449 : 
“  The  surface  of  the  sea,  which  was  perfectly  smooth  and  tranquil,  was  covered  with  a  thick  slimy  substance, 
which,  when  separated  or  disturbed  by  any  little  agitation,  became  very  luminous,  whilst  the  light  breeze 
that  came  principally  from  the  shore  brought  with  it  a  strong  smell  of  tar,  or  of  some  such  resinous  substance. 
The  next  morning  the  sea  had  the  appearance  of  dissolved  tar  floating  upon  its  surface,  which  covered  the 
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ocean  in  all  directions  within  the  limits  of  our  view,  and  indicated  that  in  the  neighborhood  it  was  not  subject 
to  much  agitation/’ 

The  following  remarks  of  Sir  Edward  Belcher,  in  October,  1839,  are  taken  from  the  Voyage  of  the 
Sulphur,  vol.  I,  page  320 :  ‘‘  Off  this  part  of  the  coast  to  the  westward  [of  Santa  Barbara]  we  experienced 
a  very  extraordinary  sensation,  as  if  the  ship  was  on  fire,  and  after  a  very  close  investigation  attributed  it  to 
a  scent  from  the  shore,  it  being  more  sensible  on  deck  than  below ;  and  the  land  breeze  confirming  this,  it 
occurred  to  me  that  it  might  arise  from  naphtha  on  the  surface.” — See  remarks,  page  .  Santa  Barbara. 

Among  the  islands,  as  far  as  San  Nicolas,  the  current  runs  to  the  southward,  and  there  remains  little 
doubt  that  the  steamship  Winfield  Scott  was  set  out  of  her  course,  and  upon  Anacapa,  by  this  current.  On 
the  Cortes  shoal  it  frequently  runs  against  the  NW.  wind  at  the  rate  of  nearly  two  miles  per  hour.  At  other 
times  it  has  been  found  to  run  in  an  opposite  direction  nearly  as  strong. 

A  preliminary  chart  of  the  eastern  entrance  to  the  Santa  Barbara  channel  accompanied  the  annual  report 
of  the  Superintendent  of  the  Coast  Survey  for  1857. 

It  may  not  be  here  amiss  to  call  attention  to  the  abundance  of  mackerel  found  in  the  channel.  We 
have  seen  the  water  fairly  alive  with  them,  and  have  caught  them  by  hundreds.  Crayfish  of  a  very  large 
size  are  found  in  great  numbers  along  the  shores. 

The  rainy  season  commences  in  the  early  part  of  November,  and  continues  until  the  middle  of  March. 
The  quantity  of  rain  that  falls  docs  not  average  over  15  inches,  but  some  seasons  are  marked  by  excessive 
drought.  During  the  winter  SE.  gales  prevail,  and  sometimes  during  the  summer  months  southerly  weather 
will  bring  up  heavy  rain. 

CORTES  SHOAL. 

Commencing  at  the  southward,  the  first  object  that  claims  our  attention  is  the  dangerous  bank  and  rock 
called  the  Cortes  shoal,  bearing  S W.  J  W.  from  the  southeast  end  of  the  island  of  San  Clemente,  and  distant 
46  miles.  The  extent  of  this  bank  has  been  sounded  out  carefully,  and  found  much  greater  than. the  early 
examinations  led  us  to  suppose.  Within  the  limits  of  the  50-fathom  curve  the  general  trend  is  parallel 
with  the  islands  of  Santa  Catalina,  San  Clemente,  and  San  Nicolas,  and  it  stretches  about  17  miles,  from 
latitude  32°  24'  N.,  longitude  118°  59^'  W.,  to  latitude  32°  32'  N.,  longitude  119°  17J'  W.,  but  curves 
slightly  to  the  southwest.  It  has  an  average  and  nearly  uniform  width  of  3J  miles.  The  nature  of  the 
bottom  is  hard,  composed  of  white  sand,  broken  shells,  and  fine  coral  at  the  southeast  portion ;  and  sand, 
with  broken  shells,  at  the  northwest.  The  shoalest  and  most  dangerous  part  is  that  known  as  the  BUhop 
rock,  lying  five  miles  from  the  southeast  tail  of  the  bank,  and  having  but  2J  fathoms  of  water  upon  it. 
Around  this  danger  the  depth  increases  gradually,  and  in  an  extent  of  2J  miles  in  the  general  direction  of 
the  bank  reaches  but  15  fathoms.  The  geographical  position  of  these  rocks  is,  approximately : 

o  / 

Latitude .  32  25^  north. 

Longitude .  119  05  west. 

From  the  northwest  end  of  the  island  of  San  Nicolas  the  rocks  bear  SE.  J  S.,  distant  57  miles;  and 
from  the  southeast  end  of  the  island  of  San  Clemente  they  bear  SW.  J  S.,  distant  46  miles. 

The  next  shoal  spot  is  one  of  10  fathoms,  about  the  middle  of  the  bank,  and  of  limited  extent,  being 
only  half  a  mile  square  within  the  15-fathom  curve.  Its  geographical  position  is,  approximately : 

o  / 

Latitude .  32  26|  north. 

Longitude .  119  10  J  west. 

From  the  northwest  end  of  San  Nicolas,  the  spot  last  mentioned  bears  SE.  by  S.,  distant  54  miles ; 
and  from  the  southeast  end  of  San  Clemente  it  bears  SW.  J  W.,  distant  50  miles.  From  the  Bishop  rock 
it  bears  W.  J  N.,  distant  five  miles. 

To  the  northwestward  of  this  latter  shoal  spot  the  depth  is  nearly  uniform  at  49  fathoms  for  7j  miles, 
and  between  it  and  the  Bishop  rock  the  depth  is  uniform  at  about  43  fathoms. 

npon  this  bank  the  current  is  variable,  frequently  setting  against  the  strong  NW.  winds  with  a  velocity 
of  nearly  two  miles  per  hour,  and  producing  at  all  times  a  heavy  swell,  and  even  in  moderate  weather  breaking 
heavily  upon  the  rocks.  In  passing  over  the  bank  at  night  we  have  been  sensible  of  our  proximity  to  it  by 
the  increased  swell.  In  the  detailed  examination  of  1856  it  was  found  that  the  general  set  of  the  current 
was  to  the  southward  and  eastward,  and  the  greatest  velocity  a  mile  and  a  half  per  hour  ;  but  no  statement 
is  made  concerning  the  prevailing  wind. 
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The  existence  of  this  bank  had  been  reported  several  times,  and  the  following  positions  assigned  to  it : 

Swift’s  island,  latitude  33°  08' ;  longitude  119°  06',  as  seen  by  Captain  Aulick,  U.  S.  N. 

Eock,  latitude  32°  30';  longitude  119°  06';  no  authority. 

Bank,  latitude  32°  28';  longitude  118°  42';  no  authority. 

It  lies  in  the  direct  route  now  followed  by  the  Panama  and  San  Francisco  steamships,  and  was  discovered 
by  Captain  Cropper,  of  the  steamship  Cortes,  in  March,  1853.  His  position  was  determined  by  bearings 
upon  San  Nicolas  and  San  Clemente,  and  was  very  close,  being  within  a  mile  of  the  latest  and  best  assigned 
place.  He  says  that  the  water  around  it  was  in  violent  commotion,  and  thrown  up  suddenly  in  colunms  at 
regular  intervals  of  four  or  five  minutes.  At  first  he  thought  he  saw  breakers ;  and  occasionally  the  water 
broke  as  on  a  reef,  but  he  became  confident  that  the  disturbance  was  owing  to  submarine  volcanic  agency. 
The  specimens  of  the  bottom  negative  this  idea.  He  found  his  depth  of  water  reduced  from  42  fathoms  to 
9,  which  convinces  us  that  he  was  on  the  shoal  spot,,  about  the  middle  of  the  bank,  and  saw  the  water 
breaking  upon  the  Bishop  rock,  the  same  appearance  that  he  witnessed  having  been  seen  many  times  since 
by  others,  and  the  nature  of  the  rocky  bottom  and  depth  of  water  supporting  the  assumption.  The  position 
of  the  bank  was  afterwards  more  closely  determined  by  the  commander  of  the  steamship  Pacific ;  but  in  the 
Coast  Survey  operations  the  10-fathom  spot  was  found,  and  the  surveying  schooner  used  in  that  duty  was 
anchored  on  it  five  days. 

Attention  was  subsequently  called  to  a  more  extended  examination  of  the  vicinity  by  the  clipper  ship 
S.  S.  Bishop,  (now  Grey  Eagle,)  of  Philadelphia,  striking  upon  the  rock,  since  called  by  her  name, 
(1855,)  and,  under  unfavorable  circumstances,  two  points  of  rock  were  supposed  to  exist,  to  which  approxi¬ 
mate  positions  were  assigned.  In  1856  the  bank  was  sounded  out  to  the  extent  of  130  square  miles;  and 
from  a  consideration  of  the  highly  favorable  circumstances  under  which  this  last  survey  was  made,  confidence 
is  expressed  that  the  point  of  rock  above  mentioned  is  the  only  one  existing ;  but  as  it  is  very  difficult  to 
find  detached  single  points  of  rock  below  the  surface  in  a  sea-way,  we  shall  not  be  surprised  if  others  be 
eventually  found.  At  all  events  the  prudent  navigator  will  give  this  bank  a  good  berth.  Its  existence 
forcibly  suggests  the  probability  that  other  submarine  ridges  lie  parallel  to  the  coast. 

A  chart  of  the  Cortes  shoal  was  published  by  the  Coast  Survey  in  1856. 

ISLAND  OF  SAN  CLEMENTE. 

This,  like  all  the  islands  of  the  Santa  Barbara  channel,  is  high  and  bold,  the  southern  end  being  the 
higher,  and  gradually  falling  to  the  northward. 

The  general  trend  of  the  island  is  NW.  by  W.;  its  length  22  miles,  with  an  average  breadth  of  two 
miles,  and  50  miles  in  circuit. 

The  southwest  point  of  the  island  bears  W.  J  S.  from  Point  Loma,  distant  60  miles.  At  the  northwest 
end  is  a  small  indentation  of  the  shore-line  forming  an  anchorage,  having  a  width  of  three-quarters  of  a  mile, 
by  half  a  mile  in  depth,  with  soundings  decreasing  from  12  fathoms,  on  the  line  of  a  large  rocky  islet  at  the 
side  to  a  point  E.  by  S.,  to  four  and  five  fathoms  close  in  shore.  Kelp  will  be  found  in  10  fathoms^ 
but  the  bottom  is  tolerably  regular  and  hard.  It  is  anything  but  a  pleasant  or  safe  anchorage  in  bad  NW, 
weather,  and  even  in  heavy  southerly  weather  the  swell  must  roll  in  disagreeably.  A  hydrographic  sketch 
of  it  was  issued  from  the  Coast  Survey  Office  in  1852. 

Under  the  SE.  end  of  the  island  anchorage  may  be  had  in  the  deepest  part  of  the  indentation,  but  the 
bottom  is  rocky  and  irregular.  The  SE.  point  is  a  vast  sandstone  pyramid ;  and  when  it  is  brought  to  bear 
north,  and  the  shore  three-quarters  of  a  mile  distant,  the  anchorage  will  lie  W.  by  N.  J  N.,  one  and  three 
quarter  mile  inside  the  kelp,  in  10  to  15  fathoms,  and  one-third  of  a  mile  from  the  narrow  sand  beach  at  the 
foot  of  the  clifis.  Outside  of  the  kelp  the  depth  ranges  from  10  to  30  fathoms. 

This  anchorage  will  afford  protection  in  heavy  northwest  weather.  A  hydrographic  sketch  and  view  of 
it  accompanies  the  annual  Coast  Survey  report  for  1856. 

The  soundings  around  the  island  show  a  depth  of  from  36  to  130  fathoms  close  in  shore,  except  off  the 
northwest  point,  from  which  a  reef  makes  out  about  a  mile. 

The  Coast  Survey  secondary  astronomical  station  was  at  the  northwest  anchorage,  on  the  grassy  riset 
just  inside  of  the  high-water  line,  and  bore  S.  17°  E.  from  the  north  point  of  the  rock  islet  before  mentioned. 
Its  geographical  position  is  ; 


Digitized  by 


Google 


THE  UNITED  STATES  COAST  SURVEY. 


287 


0/1/ 

Latitude .  -  33  02  00  north,  (approximate.) 

LiOngitude .  118  34  00  west. 

h.  m.  8. 

Or,  in  time .  7  54  16. 


Neither  wood  nor  water  can  be  had  here.  The  whole  island  appears  unfit  for  raising  stock,  on  account 
of  the  want  of  water.  Very  few  trees  are  found,  and  the  aspect  is  sterile. 

This  island  was  discovered  by  Cabrillo  in  1542,  and  called  by  him  San  Salvador,  after  one  of  his  two 
vessels.  The  present  name  was  given  by  Vizcaino  in  1602. 

ISLAND  OF  SANTA  CATALINA. 

This  island  rises  to  a  height  of  about  3,000  feet,  and  is  remarkable  for  the  great  transverse  break  or 
depression,  five  miles  from  the  northern  end,  running  partly  through  it,  and  forming  an  anchorage  or  cove  at 
each  side.  The  land  connecting  these  is  very  low,  say  not  over  30  feet ;  hut  the  hills  rise  up  on  each  side 
two  or  three  thousand  feet,  and,  when  sighted  from  the  north  or  south,  the  whole  appears  like  two  very  high 
islands.  The  view  on  the  Coast  Survey  chart  of  1852  shows  this  very  beautifully,  and  is  highly  char¬ 
acteristic.  The  general  trend  of  the  island  is  W.  by  N.  f  N.;  its  length  17 J  miles,  with  an  average  breadth 
of  four  miles  to  the  southern  part,  and  two  miles  to  the  northern,  while  the  shore-line  amounts  to  about  42 
miles. 

The  depression  in  the  island  bears  S.SW.  from  Point  Fermin,  and  is  distant  18J  miles. 

The  harbor  or  cove  on  the  southern  side,  five  miles  from  the  northern  end,  is  only  about  one-third  of  a 
mile  in  width,  but  its  approaches  are  bold,  and,  so  far  as  known,  free  from  hidden  dangers.  To  find  it,  run 
along  the  S W.  side  of  the  island  and  make  the  depression ;  then  stand  in  for  the  opening,  keeping  a  little 
left  of  mid-channel  until  a  third  of  a  mile  inside  of  the  heads.  From  thence  keep  in  mid-channel  until 
abreast  of  the  long,  low  point  on  the  right,  and  anchor  in  five  fathoms,  soft  bottom.  There  is  a  depth  of  three 
fathoms  inside  of  the  low  point,  with  hard  bottom,  but  not  room  enough  for  a  vessel  to  swing.  If  the  wind 
is  blowing  from  the  NW.,  vessels  will  lose  it  at  the  heads,  and  perhaps  requii*e  to  be  towed  in. 

The  anchorage  on  the  north  side  of  the  depression  is  also  small,  with  a  reef  in  the  centre  and  two  ]||rge 
outlying  rocks.  A  steamer  could  run  in  on  the  west  side  of  the  rocks,  and  anchor  off  the  low  beach  in  10 
fathoms,  when  the  reef  would  lie  N.  by  E.  from  her,  distant  an  eighth  of  a  mile.  Small  craft  will  here  find 
protection  from  the  prevailing  wids,  but  experience  difficulty  in  getting  out,  as  there  is  always  a  swell  setting 
in,  and  the  wind  blows  in  flaws  and  eddies  on  account  of  the  high  hills.  Between  the  two  points  forming 
the  anchorage  the  distance  is  half  a  mile,  and  the  depth  one  third. 

The  soundings  around  the  island  show  bold  water,  from  19  to  75  fathoms,  close  in  shore,  with  no  outlying 
rocks  except  off  the  north  cove.  The  shores  are  rocky,  and  on  the  southern  side  fearfully  abrupt,  but  on  the 
northern  shore  there  are  several  indentations,  where  boats  may  land  at  almost  any  season.  Deep  and 
precipitous  gulches  are  formed  by  the  ridges  of  rock  running  diagonally  across  the  island  from  NE.  to  SW., 
and  occasionally  a  small  valley  varies  the  scene.  Four  or  five  settlers  cultivate  these  spots,  but  their  incon¬ 
siderable  extent  precludes  the  realizing  of  anything  beyond  a  bare  sustenance.  About  midway  between  the 
NW.  extremity  of  the  island  and  the  great  break  there  is  a  spring  of  good  water,  and  at  the  SE.  point  good  water 
has  been  obtained  by  sinking^ wells  to  a  depth  of  fifty  feet  or  more,  but  in  the  intennediate  places  water  found 
at  the  same  depth  is  brackish.  There  is  a  large  pond  on  the  low  land  between  the  anchorages,  but  the  water 
is  very  brackish.  Scrub-oak  is  obtained  for  firewood,  and  a  growth  of  thorny  bushes  covers  the  whole 
island,  rendering  travelling  very  difficult.  The  island  was  partially  stocked  with  cattle  and  sheep,  and  at 
one  time  vast  numbers  of  wild  goats  abounded,  but  they  have  helped  to  supply  the  California  market  with 
fresh  meat.  In  1863  some  old  lead  mines  were  rediscovered;  the  ore  is  described  as  argentiferous  galena. 

From  the  north  end  of  the  near  large  rock  at  the  north  cove,  the  Coast  Survey  secondary  astronomical 
station,  which  was  on  the  edge  of  the  bank,  bore  S.  25®  W.  Its  geographical  position  is  : 


Q  /  n 

Latitude .  33  26  34.7  north. 

Longitude .  118  28  45  west. 

h.  m.  8. 

Or,  in  time .  7  53  55.0. 
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This  island  was  discovered  by  Cabrillo  in  1542,  and  called  by  him  La  Victoria,  after  one  of  bis  two 
vessels.  It  received  its  present  name  from  Vizcaino  in  December,  1602,  when  it  was  thickly  inhabited  by  a 
people  reported  to  be  very  ingenious,  particularly  in  pilfering  and  concealing ;  some  examples  of  which  accom¬ 
plishments  they  gave  the  Spaniards.  Padre  de  la  Ascension,  who  accompanied  this  expedition,  gives  very 
particular  descriptions  of  a  kind  of  temple  to  the  sun,  with  images  and  idols,  found  near  the  two  coves. 

Hydrographic  sketches  of  the  anchorages  have  been  published  by  the  Coast  Survey. 

ISLAND  OF  SANTA  BARBARA. 

This  is  one  of  the  only  two  small  islands  of  the  Santa  Barbara  group.  It  lies  on  the  line  between  the 
north  end  of  San  Clemente  and  the  east  end  of  Santa  Cruz,  and  almost  exactly  half  way  between  them. 
From  the  north  end  of  Santa  Catalina  it  bears  W.  by  S.,  distant  23  miles. 

The  extent  of  the  island  would  not  exceed  two  miles  of  shore-line ;  its  elevation  at  the  highest  part  is 
about  500  feet,  and  the  top  has  an  area  of  about  thirty  acres  covered  with  soil,  but  no' water  is  found,  and 
not  a  vestige  of  wood.  The  shores  are  rocky  and  abrupt,  presenting  on  the  northeast  and  south  sides 
perpendicular  cliflPs  exposed  to  the  full  force  of  the  ocean  swell. 

Landing  is  at  all  times  difficult  and  dangerous.  The  water  around  it  is  deep,  and  there  are  no  outlying 
rocks.  It  is  said  to  be  much  more  enveloped  in  fogs  than  the  neighboring  islands.  Its  approximate 
geographical  position  is : 

o  / 

Latitude .  33  30  north. 

Longitude .  119  02  west. 


ISLAND  OF  SAN  NICOLAS. 

Of  the  channel  islands  this  is  the  most  distant  from  the  coast,  as  well  as  the  driest  and  most  sterile.  It 
is  about  600  feet  high,  abrupt,  and,  like  San  Clemente,  comparatively  flat-topped,  but  falling  to  the  southern 
end.  The  sides  are  bold  and  precipitous,  and  composed  of  coarse  sandstone. 

Its  general  direction  is  W.NW.;  its  length  is  eight  miles,  with  an  average  and  nearly  uniform  width 
of  2^  miles,  whilst  the  extent  of  shore-line  is  about  22  miles. 

The  north  point  of  the  island  bears  SE.  by  E.  from  Point  Fermin,  distant  67  miles ;  the  line  passing 
one  mile  south  of  the  island  of  Santa  Barbara. 

At  the  north  end  of  San  Nicolas  heavy  breakers  make  out  two  miles  and  a  half,  and  the  soundings 
towards  the  Begg  rock  show  irregular  and  rocky  bottom.  Breakers  also  extend  from  the  southern  point 
to  the  distance  of  a  mile  and  three-quarters,  according  to  Kellet.  This  is  doubtless  the  case  in  heavy 
weather. 

The  soundings  around  the  island  show  depths  varying  from  10  to  48  fathoms. 

Off  the  southeast  point,  which  is  low  and  sandy,  vessels  may  anchor  in  10  fathoms,  hard  bottom,  with 
a  current  running  steadily  to  the  southward,  w^hich  makes  the  landing  bad,  as  the  surf  cuts  the  beach  at  an 
acute  angle. 

The  Coast  Survey  secondary  astronomical  station  was  on  the  sandy  point  just  referred  to,  and  its 
geographical  position  determined  as  follows  : 


o  /  // 

Latitude .  33  14  12.9  north. 

Longitude .  119  25  00  west. 

k.  m.  9. 

Or,  in  time .  7  57  40. 


This  island  was  not  seen  by  Vancouver  in  1793. 

The  rock  is  situated  on  the  prolongation  of  the  longer  axis  of  the  island  of  San  Nicolas,  bearing 

NW.  by  W.  ^  W.  from  its  nearest  (NW.)  point,  and  distant  seven  miles.  The  rock  is  about  40  feet  high,  bold, 
and  well  defined,  and  can  be  easily  seen  at  a  distance  of  ten  miles.  The  soundings  between  it  and  the 
island  indicate  the  existence  of  a  submarine  ridge  connecting  them.  Its  approximate  geographical  position  is; 

O  ! 

Latitude .  33  22 J  north. 

Longitude .  119  39 J  west. 
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It  was  named  after  the  ship  John  Begg,  which  struck  upon  a  reef  near  it,  September  20,  1824,  and  was 
nearly  lost.  The  foul  bottom  is  covered  with  kelp.  The  position  of  the  rock  relative  to  the  island  of  San 
Nicolas  is  shown  on  the  general  chart  of  reconnaissance  published  by  the  Coast  Survey  in  1852. 

ISLAND  OF  ANACAPA. 

This  is,  in  fact,  a  curiously  formed  group  of  three  islands,  extending  in  a  nearly  E.NE.  direction,  their 
entire  length  being  five  miles.  The  west  end  of  Anacapa  is  a  peak  930  feet  in  height,  with  a  base  of  over 
two  miles  by  three-quarters  of  a  mile.  This  is  separated  from  the  middle  island  by  a  gap  ten  feet  wide, 
through  which  boats  can  pass.  The  middle  island  is  nearly  two  miles  long  by  500  yards  wide,  whilst  the 
eastern  island  is  little  over  a  mile  long  by  500  yards  wide.  The  gap  separating  the  middle  and  eastern 
islands  is  over  200  yards  wide,  but  so  completely  filled  with  rocks  as  to  be  impassable  for  boats,  which  can, 
however,  land  on  the  north  side  of  the  island. 

The  west  end  of  Anacapa  is  miles  from  the  eastern  point  of  the  island  of  Santa  Cruz,  and  bears  E. 
J  N.  from  it.  The  depth  of  water  between  these  islands  is  30  fathoms,  with  a  very  regular  bottom  composed 
of  grey  sand,  coral,  and  shells.  The  eastern  end  of  the  island  bears  SE.  f  E.  from  the  Santa  Barbara  light, 
distant  28  miles,  and  from  Point  Hueneme  or  Conversion,  the  nearest  point  of  the  mainland,  SW.  by  S.  ^  S., 
distant  9^  miles. 

Anacapa  is  in  latitude  34®  01'  N.,  and  between  longitudes  119°  19'  and  119°  24'  W.  Upon  it  the 
site  for  a  light-house  has  been  recommended  by  the  Superintendent  of  the  United  States  Coast  Survey. 

The  island  is  composed  of  coarse,  dark  grey  sandstone,  very  rotten  and  crumbling.  The  sides  are 
perpendicular,  and  from  250  to  300  feet  high.  The  main  peak  is  marked  on  the  north  side  by  several  deep 
gulches,  with  almost  vertical  sides  running  from  the  summit  to  the  bluff.  The  whole  formation  is  filled  with 
innumerable  cavities,  giving  it  the  appearance  of  an  enormous  blackened  honeycomb.  At  the  eastern 
extremity  is  found  a  very  beautiful  arch  in  one  of  the  outlying  rocks.  This  is  well  shown  in  the  view 
accompanying  the  Coast  Survey  chart  of  the  vicinity  of  the  island  of  Anacapa  published  in  1856.  The 
soil  is  loose  and  thin,  producing  only  a  few  dwarfed  species  of  cactus  and  a  thick-leaved  succulent  plant 
common  to  the  sea-coast  in  dry  sandy  localities.  Not  a  drop  of  water  is  to  be  found  on  the  island. 

Anacapa  is  a  place  of  great  resort  for  the  seal,  sea  lion,  and  formerly  of  the  otter,  but  the  latter  have 
been  nearly  all  killed  off. 

It  was  on  this  island  that  the  steamship  Winfield  Scott  ran  ashore  during  a  dense  fog  at  midnight, 
December  2,  1853,  in  calm  weather.  The  vessel  was  steaming  at  full  speed,  and  ran  between  and  upon  the 
rocks  with  such  force  that  she  remained  fast  by  the  bow  until  heavy  weather  broke  her  up.  The  course  of 
the  steamer  had  been  taken  from  Point  Concepcion,  but  without  a  knowledge  of  the  currents. 

Vancouver,  in  his  narrative,  calls  this  island  Enneeapah,  and  repeatedly  mentions  it  by  that  name ;  but 
upon  the  chart  of  his  survey  and  explorations  it  is  engraved  Enecapah,  which  has  given  rise  to  every  variety 
of  spelling.  Old  Indians  at  the  present  time  pronounce  it  En-nec-ah-pagh',  with  a  very  strong  guttural 
intonation. 

A  chart  of  Anacapa  and  the  eastern  end  of  Santa  Cruz  was  published  by  the  Coast  Survey  in  1856, 
and  a  preliminary  map  showing  its  relation  to  the  mainland  in  1857. 

ISLAND  OF  SANTA  CRUZ. 

This  island  is  the  largest  of  the  channel  group,  and  lies  broad  off  the  coast  opposite  the  town  of  Santa 
Barbara,  at  a  distance  of  20  miles.  Its  general  direction  is  east  and  west,  with  a  length  of  21  miles  and  an 
average  width  of  four  miles,  while  the  extent  of  its  shore-line  is  not  less  than  53  miles. 

On  the  northern  side  of  the  island,  and  near  the  middle,  the  shore  makes  a  moderately  deep  curve, 
forming  a  roadstead  called  'Prisoner's  harbor,  at  the  opening  of  a  valley,  where  plenty  of  wood  and  water 
can  be  obtained.  Anchorage  may  be  had  a  quarter  of  a  mile  off  the  middle  of  the  beach  in  15  fathoms, 
sandy  bottom;  but  there  is  no  protection  from  the  heavy  swell  setting  in  with  a  northwester.  It  must, 
however,  afford  excellent  refuge  in  southeast  weather.  A  hydrographic  sketch  of  the  harbor  was  published 
by  the  Coast  Survey  in  1852. 

The  soundings  around  the  island  show  deep  water  close  to  the  shore ;  but  there  arc  rocks  showing  quite 
plainly  one  mile  from  the  southwest  point.  A  chart  showing  the  hydrography  of  the  eastern  end  of  the 
island  was  published  by  the  Coast  Survey  in  1856. 
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The  island  is  bold,  and  about  1,700  feet  in  height.  Its  eastern  part  is  extremely  irregular,  barren,  and 
destitute  of  water ;  and  the  surface  of  the  northeastern  portion  is  thickly  strewn  with  large  angular  pieces  of 
stone,  broken  as  if  with  a  hammer.  Several  species  of  cactus  and  some  of  the  coarse  grasses  flourish.  The 
only  wild  animal  found  here  is  a  small  gray  fox,  of  which  there  are  great  numbers. 

Santa  Cruz  island  is  composed  of  coarse,  dark  gray  sandstone,  crumbling  and  rotten,  like  that  of 
Anacapa. 

The  Coast  Survey  secondary  astronomical  station  was  on  the  eastern  side  of  the  fresh  water.  Its 
geographical  position  is : 


O  /  II 

Latitude .  34  01  10.2  north. 

Longitude .  119  40  00  west. 

k.  m.  «. 

Or,  in  time .  7  58  40 


From  the  Santa  Barbara  light  W'e  have  the  following  hearings  and  distances  : 

East  point  of  Santa  Cruz  island  SE.  §  S.,  distance  24  miles. 

Prisoner’s  harbor  S.  by  E.  J  E.,  distance  22  miles. 

West  point  of  Santa  Cruz  island  S.  by  W.  J  W.,  distance  21  miles. 

A  site  for  a  light-house  at  the  eastern  end  of  the  island  has  been  reported  upon  and  recommended  by 
the  Superintendent  of  the  Coast  Survey  to  the  Light-house  Board. 

This  island  was  called  Juan  Rodriguez  by  Ferrelo,  who  commanded  the  ships  of  Cahrillo  after  his 
death,  which  took  place  either  in  Prisoner’s  harbor,  or  in  Cuyler’s  harbor  (island  of  San  Miguel.)  The 
greater  probability  rests  with  the  former,  as  there  they  could  obtain  water,  and  oak  wood  for  repairs,  &c., 
while  neither  is  to  he  had  in  the  last-mentioned  harbor,  except  water,  during  the  rainy  season. 

The  group  comprising  Santa  Cruz,  Santa  Rosa,  and  San  Miguel,  was  discovered  and  called  San  Lucas 
by  Cahrillo  in  1542. 


ISLAND  OF  SANTA  ROSA. 

This  is  the  middle  island  of  the  group  off  the  coast  between  Santa  Barbara  and  Point  Concepcion.  Its 
general  shape  is  that  of  a  parallelogram,  with  the  direction  of  the  longer  axis  almost  exactly  east  and  west, 
and  fifteen  miles  in  length  ;  and  the  shorter  north  and  south,  giving  it  a  width  of  ten  miles.  The  extent  of 
shore-line  is  about  42  miles. 

On  the  northwest  side  of  the  island,  and  midway  between  the  north  and  west  points,  a  reef  extends  out 
for  a  distance  of  a  mile  and  a  quarter. 

There  is  a  good  passage  between  Santa  Cruz  and  Santa  Rosa,  with  a  width  of  five  miles,  and  one 
between  it  and  San  Miguel  of  four  miles.  Both  passages  are  frequently  used  by  the  California  and  Panama 
steamships. 

The  soundings  around  the  island  do  not  show  as  deep  water  as  around  the  others.  On  the  northwest 
and  northeast  sides  fi*om  fifteen  to  twenty  fathoms  are  found  two  miles  from  shore,  but  on  the  southeast  and 
southwest  sides  the  water  is  much  deeper. 

The  outline  of  the  island  is  bold,  but  not  so  high  as  Santa  Cruz.  The  hills  are  rolling,  and  covered 
with  coarse  grass  and  bushes.  No  harbors  exist  around  its  shores,  which  are  steep  and  broken.  The 
relative  position  of  Santa  Rosa  in  the  group  of  the  Santa  Barbara  islands  is  shown  on  the  reconnaissance 
chart  of  the  Coast  Survey  published  in  1852. 

The  approximate  geographical  position  of  the  south  point  of  the  island  is : 

O  ! 

Latitude .  33  53  north. 

Longitude .  120  04  west. 

For  the  western  point  we  have : 

Latitude .  33  58 J  north. 

Longitude .  120  12  J  west. 

On  some  early  Spanish  charts  the  western  two  of  the  Santa  Barbara  islands  are  called  San  Miguel  and 
Santa  Rosa,  (naming  the  western  first,)  and  upon  others  Santa  Barbara  and  San  Miguel.  The  present  names 
and  order  are  those  adopted  by  Vancouver  in  1793. 
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ISLAND  OF  SAN  MIGUEL. 

This  is  the  western  of  the  Santa  Barbara  Channel  islands,  its  longer  axis  lying  E.  J  N.,  and  miles  in 
length,  with  an  average  breadth  of  miles.  The  extent  of  shore-line  is  21  miles.  Its  western  extremity 
is  bold  and  narrow,  gradually  increasing  in  breadth  until  it  attains  3  J  miles.  As  seen  from  the  southwcstward, 
this  end  of  the  island  appears  to  be  several  hundred  feet  in  height,  and  composed  of  sand  dunes,  therein 
differing  from  all  the  other  islands.  The  eastern  face  is  nearly  straight  for  two  miles ;  the  southern  face  is 
nearly  straight  along  its  whole  length,  with  high,  abrupt  shores ;  and  from  30  to  37  fathoms  water  are  found 
close  in  shore.  On  the  NE.  side  of  the  island  is  the  small  bay  called  Cuyler's  harbor,  off  which  lies  a  rock 
or  islet  more  than  a  fourth  of  a  mile  long,  and  several  hundred  feet  high.  From  this  islet  to  the  deepest 
part  of  the  harbor  the  distance  is  a  mile  and  a  quarter,  and  the  course  SW.  Close  under  the  western  side 
of  the  harbor  is  anchorage  in  six  fathoms,  secure  from  every  wind  except  the  north,  which  rarely  blows 
here.  The  eastern  part  of  the  bay  is  full  of  rocks  and  reefs,  and  ought  to  be  avoided.  The  reef  in  the 
middle  of  the  bay  bears  SW.  from  the  west  end  of  the  islet,  and  is  distant  half  a  mile.  It  is  the  same 
distance  from  the  west  point  of  the  bay,  near  the  anchorage,  and  bears  E.  by  S. 

SW.  by  S.  J  S.  from  the  west  end  of  the  islet  is  a  rock,  and  rocky  bottom,  distant  a  third  of  a  mile  j 
and  on  the  same  line  another,  half  a  mile  distant.  The  southern  part  of  the  islet  is  about  half  a  mile  from 
the  east  shore  of  the  bay.  The  bay  shores  are  high,  steep,  and  rolling,  and  covered  with  coarse  grass  and 
bushes.  There  is  no  water  here  in  summer,  but  during  the  winter  water  drains  down  the  gully  at  the  beach 
in  the  middle  and  southern  part  of  the  harbor. 

A  hydrographic  sketch  of  Cuyler’s  harbor  was  published  by  the  Coast  Survey  in  1852. 

The  western  point  of  the  island  bears  S.  by  E.  J  E.,  distant  25  miles,  from  Point  Concepcion,  and  SE. 
by  S.  J  S.,  distant  35  miles,  from  Point  Arguello. 

A  sea-coast  light  has  been  reported  upon  for  this  point  of  the  island,  and  the  subject  referred  to  the 
Light-house  board. 

Sheep  and  some  stock  have  been  placed  upon  San  Miguel,  but  the  success  of  the  experiment  has  been 
doubtful — certainly  unremunerative.  A  peculiar  bobtail  fox  is  found  here. 

The  Coast  Survey  secondary  astronomical  station  is  on  the  SW.  part  of  Cuyler’s  harbor,  about  forty 
feet  up,  on  the  side-hill.  Its  geographical  position  is  : 


O  !  // 

Latitude .  34  03  00  north,  (approximate.) 

Longitude .  120  20  27  west. 

h  m.  f. 

Or,  in  time .  8  01  21.8. 


Tides. — The  corrected  establishment,  or  mean  interval  between  the  time  of  the  moon's  transit  and  the 
time  of  high  water,  is  1X4.  XXVm.  The  mean  rise  and  fall  of  tides  is  3.7  feet ;  of  spring  tides,  5.1  feet ; 
and  of  neap  tides,  2.8  feet.  The  mean  duration  of  the  flood  is  64.  13m.,  and  of  the  ebb  64.  5m.  The 
average  difference  between  the  corrected  establishment  of  the  a.  m.  and  p.  m.  tides  of  the  same  day  is  14, 
40m.  for  high  water,  and  14.  9m.  for  low  water.  The  differences,  when  the  moon’s  declination  is  greatest, 
are  24.  54m.  and  24.  12m.,  respectively.  The  average  difference  in  height  of  these  two  tides  is  1.6  foot  for 
the  high  waters,  and  2.5  feet  for  the  low  waters.  When  the  moon’s  declination  is  greatest  these  differences 
are  2.6  feet  and  3.6  feet,  respectively.  The  average  difference  of  the  highest  high  and  lowest  low  waters  of 
the  same  day  is  5.8  feet,  and  when  the  moon’s  declination  is  greatest,  6.8  feet.  The  highest  high  tide  in  the 
twenty-four  hours  occurs  about  84.  35m.  after  the  moon’s  upper  transit,  (southing,)  when  the  moon’s  declina* 
tion  is  north,  and  about  34.  51m.  before  when  south.  The  lowest  of  the  low  waters  occurs  about  7J  hours 
after  the  highest  high  tide. 

To  find  the  times  of  high  and  low  waters  first  compute  them  for  San  Diego,  and,  from  the  numbers  thus 
obtained,  subtract  19m.  for  Cuyler’s  harbor. 

San  Miguel  was  discovered  by  Cabrillo  in  1542,  and  Cuyler’s  harbor  is  supposed  by  some  to  be  the  bay 
in  which  he  wintered.  He  died  January  5,  1543,  having  directed  Bartolome  Ferrelo,  his  pilot,  to  assume 
the  command  of  the  expedition  and  continue  the  exploration  as  far  north  as  possible.  Ferrelo  afterwards 
named  the  island  in  "whose  harbor  his  commander  had  wintered,  Juan  Rodriguez.  It  is  sometimes  called  San 
Bernardo. 

Cuyler’s  harbor  was  named  by  the  U.  S.  Coast  Survey  in  1852. 
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Tioo  rocks,  showing  themselves  well  above  water,  lie  NW.  by  W.  from  the  western  extremity  of  San 
Miguel,  the  larger  being  distant  five  miles.  It  bears  S.  J  E.,  distant  22  miles,  from  Point  Concepcion,  and 
S.SE.,  distant  30  miles,  fi’om  Point  Arguello.  Off  the  inner  and  smaller  rock  a  reef  extends  a  short  distance 
to  the  southward  and  westward.  Deep  water  is  found  around  the  rocks,  and  vessels  may  pass  between 
them.  The  total  extent  of  shore-line  of  the  Santa  Barbara  islands  is  about  232  miles. 


FROM  POINT  CONCEPCION,  NORTHWARD. 

The  first  headland  to  the  northward  of  Point  Concepcion  is  Point  Arguello,*  distant  12  miles,  and 
bearing  NW.  by  W.  ^  W.  The  shore  is  bold  and  compact,  curving  slightly  to  the  eastward  between  the 
two  points,  and  the  mountains  immediately  behind  are  not  less  than  3,000  feet  in  height.  Two  or  three 
hundred  yards  off  Point  Arguello  are  some  detached  rocks,  upon  which  the  steamship  Yankee  Blade  struck 
and  was  lost  on  the  1st  of  October,  1854,  and  415  persons  perished. 

From  this  point  the  trend  of  the  coast  is  NW.  to  Point  Reyes,  240  miles  distant,  passing  tangent  to 
Point  Sur  in  latitude  36°  19^'  N.,  and  inside  the  South  Farallon. 

Eight  miles  north  of  Point  Arguello  a  small  stream  empties  into  the  ocean.  It  was  considered  by 
Vancouver  the  largest  he  had  seen  south  of  the  Columbia,  but  it  is  insignificant  and  unimportant.  He  states 
that  on  the  old  Spanish  charts  it  is  called  the  Rio  de  San  Balardo.  On  a  French  chart  of  1841  it  is  called 
the  San  Geraldo ;  on  a  recent  Russian  chart  we  find  it  called  the  river  Benardo  ;  on  the  Coast  Survey  charts 
it  is  designated  La  Purissima,  from  the  mission  La  Purissima  Concepcion,  situated  a  few  miles  inland.  On 
the  State  map  of  California  it  is  called  the  San  Ines.  It  rises  in  longitude  119°  20',  about  15  miles  from  the 
coast,  and  runs  parallel  therewith  behind  the  Sierra  Concepcion. 

The  first  point  northward  of  Point  Arguello  is  Point  Purissima,  off  which  makes  a  reef  about  a  fourth 
of  a  mile  to  the  S.SW.  This  is  known  on  the  coast  as  Point  Pedemales^  signifying  Point  of  Flints,  but 
now  generally  and  erroneously  printed  Pedro  Nales.  Formerly  it  was  called  San  Pedro  Nolasco.  Near  this 
point  the  steamship  Edith  was  lost  in  1849.  The  State  survey  of  California  places  Pedemales  only  two 
miles  to  the  northward  of  Arguello. 

Between  Points  Sal  and  Purissima  a  small  stream  called  the  Gityamas  opens. 

From  Point  Arguello  N.  by  W.  §  W.,  and  distant  19  miles,  is  Point  Sal,*  which  is  marked  by  streaks 
of  yellow  sand,  except  at  the  extreme  point.  The  extremity  is  formed  by  high,  round,  black  rocks,  off 
which  are  several  sunken  rocks,  extending  half  a  mile  to  the  southward  and  westward.  This  stretch  of  the 
coast  is  very  similar  to  that  behind  Concepcion  and  Arguello,  but,  after  passing  Point  Sal,  the  mountains  fall 
back,  and  the  shore  is  formed  of  sand-hills.  The  general  bend  hence  is  north,  until  the  shore  commences 
sweeping  westward  to  form  the  bay  of  San  Luis  Obispo,  and  the  shores  become  high  and  abrupt. 

The  line  of  equal  magnetic  variation  of  14^  east  cuts  the  coast  line  in  latitude  35°  01'  N.,  and  crosses 
the  meridian  of  121°  30'  W.  in  latitude  33°  55 J'  N.  It  moves  annually  southward  about  a  mile  and  a  half 

SAN  LUIS  OBISPO. 

This  bay  is  an  open  roadstead,  exposed  to  the  southward,  and  even  during  heavy  northwest  weather  a 
bad  swell  rolls  in,  rendering  it  an  uncomfortable  anchorage.  The  landing  is  frequently  very  bad,  and  often 
impracticable,  but  the  best  place  is  in  the  mouth  of  the  creek,  keeping  the  rocks  at  its  mouth  on  the  starboard 
hand.  Fresh  water  may  be  obtained  at  a  small  stream  opening  on  the  beach  half  a  mile  west  of  the  creek. 
In  the  coarse  sandstone  bluff  between  these  two  places  are  found  gigantic  fossil  remains. 

Off  Point  San  Luis,  which  forms  the  SW.  part  of  the  bay,  are  some  rocks,  and  in  making  the  anchorage 
vessels  should  give  this  point  a  berth  of  half  a  mile,  passing  in  six  or  eight  fathoms ;  run  on  a  N.  by  E. 
course,  and  anchor  three-fourths  of  a  mile  from  shore  in  six  fathoms,  sticky  bottom ;  four  fathoms  can  be  got 
about  a  fourth  of  a  mile  from  the  beach.  In  winter,  anchor  far  enough  out  to  clear  Point  San  Luis  if  a 
southeaster  should  come  up.  During  southerly  weather  landing  is  frequently  effected  at  the  watering  place* 
when  impracticable  at  the  creek. 


•  Named  by  Vancouver  in  1793.  A  view  of  it  is  given  on  the  Coast  Survey  sheet  of  1863. 


Digitized  by  v^ooQle 


THE  UNITED  STATES  COAST  SURVEY. 


293 


The  distance  from  the  rock  off  Point  San  Luis  to  the  mouth  of  the  creek  is  a  mile  and  a  half;  from  the 
same  rock  to  a  white  rock  bearing  N.  70^  E.  the  distance  is  two  and  a  quarter  miles ;  and  a  black  rock  lies 
halfway  between  the  white  rock  and  the  mouth  of  the  creek. 

The  Coast  Survey  secondary  astronomical  station  is  on  the  bluff  at  the  ^t  side  of  the  small  ffesh- 
water  stream,  west  of  the  creek,  and  its  geographical  position  is  : 


o  /  // 

Latitude .  35  10  37.5  north. 

Longitude . .  120  43  31  west. 

A.  m.  f. 

Or,  in  time .  8  02  54.1. 


The  magnetic  variation,  14°  17'  east,  in  February,  1854;  yearly  increase,  1'. 

Tidei, — ^The  corrected  establishment,  or  mean  interval  between  the  time  of  the  moon’s  transit  and  the 
time  of  high  water,  is  XA.  Vlllm.  The  mean  rise  and  fall  of  tides  is  3.6  feet ;  of  spring  tides,  4.8  feet;  and 
of  neap  tides,  2.4  feet.  The  mean  duration  of  the  flood  is  6A.  25^.,  and  of  the  ebb  5 A.  The  average 

deference  between  the  corrected  establishments  of  the  a.  m.  and  p.  m.  tides  of  the  same  day  is  lA.  2im,  for  high 
water,  and  lA.  Om.  for  low  water.  The  differences  when  the  moon’s  declination  is  greatest  are  2A.  Om.,  and 
lA.  2Sm.,  respectively.  The  average  difference  in  height  of  these  two  tides  is  1.5  foot  for  the  high  waters,  and  2.0 
feet  for  the  low  waters.  When  the  moon’s  declination  is  greatest,  those  differences  are  2.0  feet  and  3.1  feet, 
respectively.  The  average  difference  of  the  higher  high  and  lower  low  waters  of  the  same  day  is  5.4  feetf 
and  when  the  moon’s  declination  is  greatest  6.1  feet.  The  higher  high  tide  in  the  twenty-four  hours  occurs 
about  9A.  32m.  after  the  moon’s  upper  transit,  (southing,)  when  the  moon’s  declination  is  north,  and  about 
2A.  54^w.  before,  when  south.  The  lower  of  the  low  waters  occurs  about  seven  hours  after  the  higher  high 
tide.  The  greatest  observed  difference  between  the  two  low  waters  of  one  day  was  4.0  feet,  and  the  greatest 
difference  between  the  higher  high  and  lower  low  waters  of  one  day  was  8.3  feet. 

To  find  the  times  of  high  and  low  waters,  first  compute  them  for  San  Diego,  and  to  the  times  thus 
obtained  add  30m.  for  San  Luis  Obispo. 

The  town  of  San  Luis  Obispo,  which  takes  its  name  from  the  mission  of  that  name,  founded  September 
1,  1772,  is  not  on  the  bay,  but  is  situated  about  ten  miles  in  the  interior,  in  the  middle  of  an  extensive  and 
excellent  grazing  country.  Communication  is  maintained  with  San  Francisco  and  other  ports  by  regular 
steamers  and  lines  of  sailing  packets. 

The  bay  was  discovered  by  Cabrillo  in  1542,  and  called  by  him  Todos  Santos. 

A  preliminary  chart  of  the  harbor  of  San  Luis  Obispo  was  issued  from  the  Coast  Survey  Office  in  1852, 

To  the  northwest  of  the  Bay  of  San  Luis  Obispo  rises  to  a  great  height  the  Monte  de  Buchont  which  is 
readily  distinguished  in  coming  from  the  northward  or  southward. 

We  have  been  informed  by  old  otter  hunters  on  this  coast  that  there  exists  a  sunken  rock  about  eight 
miles  S.SW.  from  Point  San  Luis,  and  furthermore  that  they  had  found  kelp  upon  it  in  four  fathoms.  On 
the  old  Spanish  charts  an  island  appears  laid  down  in  that  direction,  but  distant  about  eight  leagues. 
One  of  the  Pacific  mail  steamships  laid  to  in  a  southeast  gale  and  thick  fog  off  Point  Concepcion,  and 
drifting  to  the  northward  came  unexpectedly  upon  a  sunken  rock,  upon  which  the  sea  was  breaking  heavily. 
The  commander  supposed  the  vessel  to  be  then  off  Point  Sal,  and  had  so  plotted  the  rock  upon  his  chart ; 
but  upon  being  informed  of  the  alleged  existence  of  a  rock  off  San  Luis  Obispo,  he  was  satisfied  that  he  had 
been  near  it,  but  unfortunately  had  no  opportunity  of  determining  his  position. 

This  locality  demands  a  thorough  examination,  as  it  is  in  the  direct  track  of  the  whole  California  trade 
from  San  Francisco. 

From  Point  San  Luis  the  coast  trends  in  a  straight  line  W.NW.,  for  a  distance  of  eight  mUes,  and 
close  along  the  shore  of  this  stretch  are  several  large  rocks.  Thence  the  coast  trends  abruptly  to  the  north, 
running  to  the  high  conical  rock  called  El  Moro,  distant  eight  miles — these  two  shores  forming  the  seaward 
base  of  Mount  Buchon. 

From  El  Moro  the  shore-line  gradually  trends  to  the  westward,  thus  forming  a  deep  indentation  or  bay, 
called  Los  Esteros  on  the  old  Spanish  charts,  but  designated  as  the  Estero  bay  on  the  Coast  Survey  chart. 
It  was  discovered  by  Cabrillo  in  1542,  and  here  he  obtained  wood  and  water.  Behind  El  Moro  are  several 
lagoons  or  streams,  and  the  high  land  retreats  for  some  distance,  leaving  the  shore  low  and  sandy,  while  the 
north  shore  is  rugged,  and  guarded  by  rocks.  The  NW.  point  of  the  bay  is  called  Punla  de  los  Esteros  on 
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the  old  Spanish  charts,  and  bears  N  W.  ^  N.  from  the  west  point  of  Mount  Buchon,  distant  13  miles.  A  line 
joining  these  two  points  shows  that  the  bay  is  about  five  miles  deep. 

A  view  of  El  Moro  is  given  on  the  Coast  Survey  sheet  for  1853. 

From  Point  Arguello,  Punta  de  los  Esteros  bears  NW.  by  N.,  distant  53  miles. 

From  Point  Los  Esteros  to  the  western  point  of  the  anchorage  of  San  Simeon  the  coast  runs  nearly 
straight  NW.  by  W.  for  a  distance  of  15  miles.  The  shores  are  not  so  bold  as  to  the  southward  or  north¬ 
ward,  and  the  mountains  fall  well  back,  leaving  a  fine  rolling  country  of  no  great  elevation,  and  well  suited 

to  agriculture.  We  have  seen  wild  oats  growing  here  over  six  feet  in  height — not  one  or  two  stalks, 
but  in  acres. 


BAY  OF  SAN  SIMEON. 

This  is  a  small  exposed  roadstead,  but  affords  tolerably  good  anchorage  during  northwest  winds.  The 
southwest  point  of  the  bay  bears  NW.  by  W.  from  Point  Esteros,  and  is  distant  15  miles.  The  indentation 
of  the  shore-line  forming  the  bay  trends  between  N.NW.  to  N.  for  half  a  mile,  and  then  sweeps  away  to  the 
westward  about  a  mile  and  a  half,  gradually  taking  a  southeast  direction.  The  land  behind  the  bay  is 
comparatively  low  and  gently  rolling,  the  high  hills  retiring  well  inland. 

Vessels  coming  from  the  northward  may  run  boldly  round  the  SW.  point,  within  a  few  hundred  yards 
of  the  shore  in  eight  or  nine  fathoms,  round  up  to  north  and  anchor  anywhere  off  the  sand  beach,  in  five 
fathoms,  hard  bottom,  and  a  little  more  than  a  quarter  of  a  mile  from  shore.  The  beach  is  half  a  mile  long, 
stretching  well  out,  and  rendering  the  landing  disagreeable  with  any  swell ;  but  in  such  cases  it  is  usual  to 
land  at  the  western  part  of  the  beach.  Eastward  of  the  sand  beach  the  shore-line  is  bluff  and  guarded  with 
rocks.  Vessels  from  the  southward  must  make  short  tacks  close  in  shore,  or  they  will  assuredly  miss  it. 
The  only  sure  marks  for  it  are  the  Piedras  Blancas,  as  will  be  hereafter  shown.  It  was  in  this  bay  that  the 
steamship  Pioneer  put  in  leaking  badly ;  was  driven  or  dragged  upon  the  beach,  and  after  being  abandoned 
by  the  underwriters  was  got  off  and  carried  to  San  Francisco.  The  bay  affords  not  the  slightest  refuge  in 
southerly  weather.  A  hydrographic  sketch  of  it  was  published  by  the  Coast  Survey  in  1852. 

In  making  this  harbor  from  the  northward  vessels  must  sight  the  Piedras  Blancas^  (White  Rocks,) 
four  miles  W.  f  N.  of  the  SW.  point  of  San  Simeon.  They  are  two  large  white  sharp-topped  rocks,  and 
nothing  else  like  them  is  found  on  this  part  of  the  coast.  The  geographical  position  of  the  outer  and  larger 
rock  is,  approximately : 

o  / 

Latitude .  35  39  north. 

Longitude .  121  15  west. 

From  Point  San  Luis  they  bear  NW.  ^  W.,  distant  38  miles. 

From  Point  Esteros  they  bear  NW.  by  W.  J  W.,  distant  18  miles. 

From  Point  Arguello  they  bear  NW.  J  N.,  distant  72  miles. 

The  secondary  astronomical  station  of  the  Coast  Survey  at  San  Simeon  is  on  the  rise  just  off  the  beach, 
and  bearing  N.  5°  W.  from  the  SW.  point  of  the  bay.  Its  geographical  position  is : 


o  /  // 

Latitude .  35  38  24.4  north. 

Longitude .  121  10  22  west. 

h,  m.  f. 

Or,  in  time .  8  04  41.5. 


This  bay  is  supposed  by  some  to  be  the  “Bay  of  Sardines’’  of  Cabrillo,  where  he  anchored  and 
landed  in  1 542. 

A  view  of  the  Piedras  Blancas  is  given  on  the  Coast  Survey  sheet  of  1853. 

From  Piedras  Blancas  the  coast  trends  NW.  J  W.  for  a  distance  of  57  miles,  in  an  almost  perfectly 
straight  line.  At  a  distance  of  18  miles  from  these  rocks  the  above-mentioned  bearing  cuts  a  bold  bluff  and 
rounded  point  called  Punta  Gorda,  off  which,  and  for  two  or  three  miles  along  the  shore  northward,  there  are 
many  rocks.  This  point  is  the  Cape  San  Martin  of  Cabrillo.  He  placed  it  in  latitude  37°  30'  N.;  but 
applying  the  correction  obtained  from  his  erroneous  determination  of  San  Diego,  we  obtain  35°  50'  N.  as 
the  position  of  San  Martin,  which  is  very  nearly  its  proper  latitude.  As  there  is  one  point  under  Cape 
Mendocino,  more  generally  known  as  Punta  Gorda,  it  is  recommended  that  this  point  retain  the  name  given 
to  it  by  Cabrillo,  especially  as  all  his  names  have  been  cast  aside. 
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Continaing  on  the  same  bearing,  and  at  a  distance  of  49  miles  from  Piedras  Blancas,  is  Point  Sur, 
sometimes  called  Lobos,  making  out  nearly  half  a  mile.  As  seen  firom  the  north  or  south,  at  a  distance  ot 
10  miles.  Point  Sur  appears  as  a  high,  large,  round- topped  island ;  hut  upon  approaching  it  a  low  neck  ot 
land  is  seen,  connecting  it  with  the  main.  Its  approximate  geographical  position  is : 

o  / 

Latitude .  36  19  north. 

Longitude .  121  52  west. 

Vancouver,  in  passing  down  the  coast  in  1793,  thought  this  “small,  high,  rocky  lump  of  land,  lying 
nearly  half  a  mile  from  the  shore,”  was  detached,  and  that  it  formed  an  island. 

The  highest  peak  of  the  range  bordering  the  coast  lies  six  miles  square  in  from  Point  Sur,  and  attains 
an  elevation  of  4,414  feet. 

A  view  of  the  point  is  given  on  the  Coast  Survey  sheet  of  1853. 

Still  continuing  on  the  same  bearing,  57  miles  from  Piedras  Blancas  and  7^  miles  from  Point  Sur,  another 
slightly  projecting  point  is  passed,  about  a  mile  to  the  eastward  of  the  course.  Thence  the  coast  trends 
more  to  the  eastward,  running  N.NW.  for  eight  miles,  to  Point  Cypress,  and  passing  Point  Carmel,  the 
south  point  of  Carmel  hay. 

From  Point  ArgueUo  to  Point  Sur  the  bearing  is  N.  44°  W*,  and  the  distance  120  miles.  From  Point 
Sur  to  Punta  de  los  Reyes  the  bearing  is  N.  43°  W.,  and  distance  118  miles. 

The  mountains,  which  had  fallen  back  behind  Los  Esteros,  gradually  approach  the  shore-line  north  of 
San  Simeon,  and  about  10  miles  north  of  Piedras  Blancas  they  come  down  abruptly  to  the  coast,  and  run 
parallel  with  it  to  Point  Carmel,  forming  the  boldest  and  most  compact  shore  that  we  have  yet  passed,  and 
attaining  a  uniform  elevation  of  nearly  4,000  feet.  These  mountains  were  called  by  Cabrillo  the  “  Sierras 
Altas,”  but  at  present  the  range  is  known  as  the  Sierra  de  Santa  Luda.  From  their  abrupt  faces  we  have 
seen  cascades  falling  from  a  height  of  forty  or  fifty  feet  directly  into  the  sea. 

CARMEL  BAT. 

Between  Point  Carmel  and  Point  Cypress,  which  are  about  three  miles  apart,  lies  the  small,  rocky  and 
unsafe  bay  of  Carmel.  At  the  southern  extremity  is  a  small  cove,  sufficiently  land-locked  and  protected  for 
small  vessels.  In  the  vicinity  there  is  an  extensive  quarry  of  granite,  and  several  small  coasting  vessels  are 
employed  for  its  transportation  to  San  Francisco ;  hut  there  is  so  little  space  that  they  are  compelled  to  warp 
in  and  out  by  buoys  placed  at  the  entrance.  Point  Cypress,  the  north  point  of  the  bay,  is  low,  and  covered 
with  cypress  to  the  water,  and  is  the  first  wooded  point  met  with  in  coming  from  the  southward.  The  upper 
branches  of  the  trees  are  spread  out  by  the  influence  of  the  strong  prevailing  winds,  and  present  a  flat  or 
umbrella-like  appearance. 

The  Mission  del  Carmelo  is  situated  hut  a  short  distance  from  the  shores  of  the  hay,  and  can  he  seen 
from  the  water  in  certain  directions.  After  the  abolishment  of  the  Society  of  Jesus,  in  Lower  California, 
by  the  emperor  Charles  III  of  Spain,  with  the  transfer  of  the  administration  of  the  missions  to  the  Dominican 
monks,  and  of  the  property  to  the  Franciscan  order,  the  Visatador,  Don  Josef  de  Galves,  of  the  latter  order, 
in  July,  1768,  visited  San  Diego  and  Monterey,  for  the  purpose  of  establishing  missions.  On  the  3d  of 
J une,  1770,  he  founded  that  of  San  Carlos  de  Monterey,  now  usually  called  the  Carmel  mission. 

The  name  Bio  Carmel  was  applied  to  the  small  stream  emptying  into  Carmel  hay,  by  Vizcaino,  in 
December,  1602. 

From  Point  Cypress  to  Point  Pinos  the  general  direction  of  the  shore  is  N.  J  E.,  and  the  distance 
four  miles. 

POINT  PINOS 

makes  out  as  a  low  rounding  point,  bringing  the  pines,  with  which  it  is  covered,  within  a  quarter  of  a 
mile  of  the  shore,  off  which  the  rocks  make  out  a  quarter  of  a  mile,  and  the  line  of  three  fathoms  nearly 
half  a  mile,  when  the  depth  suddenly  increases  to  10  or  15  fathoms,  and  at  a  mile  reaches  40  or  45  fathoms. 
The  three-fathom  line  follows  the  shore  within  a  third  or  half  a  mile  into  Monterey,  whilst  outside  of  that 
line  the  depth  increases  as  suddenly  as  off  the  point.  Vessels  should  always  give  Point  Pinos  a  good  berth^ 
as  a  very  heavy  swell  almost  invariably  sets  upon  it.  This  point  is  the  northern  termination  of  the  long  and 
elevated  range  called  Sierra  de  Santa  Lucia,  extending  southward  and  forming  the  bold  rocky  coast-line  to 
San  Luis  Obispo. 

A  view  of  Point  Pinos  is  given  on  the  Coast  Survey  sheet  of  1853. 
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POINT  PINOS  LIGHT-HOUSE. 


This  is  a  secondary  sea-coast  light,  situated  npon  the  northwestern  part  of  Point  Pinos,  at  the  face  of 
the  growth  of  pines.  The  building  is  a  grey  granite  dwelling  one  story  in  height,  surmounted  by  a  tower 
and  lantern,  which  is  35  feet  above  the  ground.  The  illuminating  apparatus  is  of  the  third  order  of  Fresneh 
and  shows  a  fixed  light  of  the  natural  color y  from  sunset  to  sunrise.  It  illuminates  about  four-fifths  of 
the  horizon,  and  is  elevated  91  feet  above  the  level  of  the  sea.  During  ordinairy  clearness  of  the  atmosphere 
it  can  he  seen  from  an  elevation  of — 

10  feet,  at  the  distance  of  14.5  miles. 

20  feet,  at  the  distance  of  16.0  miles. 

30  feet,  at  the  distance  of  17.1  miles. 

Its  geographical  position,  as  determined  by  the  triangulation  of  the  Coast  Survey,  is : 

o  /  // 


Latitude .  36  37  58.1  north. 

Longitude . . . . .  121  55  00  west. 

A.  m.  f. 

Or,  in  time .  8  07  40.0. 


The  primary  astronomical  station  of  the  Coast  Survey  is  about  half  a  mile  eastward  of  the  light,  and 
has  the  following  geographical  position :  . 


o  /  // 


Latitude .  36  37  59.3  north. 

Longitude . .  121  54  25  west. 

A.  m.  «. 

Or,  in  time .  8  07  37.7. 

Magnetic  variation,  14^  58'.3  east,  in  February,  1851,  with  a  yearly  increase  of  1'. 

A  topographical  sketch  of  Point  Pinos  is  given  in  the  annual  report  of  the  Coast  Survey  for  1851. 


BAY  OF  MONTEREY. 

Point  Pinos  forms  the  southwest  point  of  this  bay,  and  Punia  de  la  Santa  Cruz,  (forming  the  western 
shore  of  the  anchorage  of  Santa  Cruz,)  the  northwest  point.  A  line  joining  these  two  points  runs  N.  27°  W., 
19f  miles,  and  the  greatest  width  of  the  bay,  near  the  mouth  of  the  Salinas  river,  is  9f  miles. 

From  Point  Pinos  to  the  anchorage  off  the  town  of  Monterey,  the  course  is  E.  by  S.  J  S.,  and  the 
distance  three  miles.  The  shore  towards  the  town  is  rugged,  composed  of  granite,  and  covered  with  a 
heavy  growth  of  fir ;  but  to  the  eastward  of  the  town  is  a  long,  sandy  beach,  backed  by  sand  dunes  of  slight 
elevation.  For  a  distance  of  10  miles  along  this  beach  the  line  of  three  fathoms  lies  at  a  distance  of  150 
yards  off  shore,  the  water  deepening  rapidly  beyond  that,  and  the  bottom  almost  everywhere  hard. 

Vessels  coming  from  the  northward,  bound  to  Monterey,  follow  the  coast  from  Point  Afio  Nuevo  to 
Point  Santa  Cruz,  then  run  well  into  the  bay,  but  not  too  far,  for  fear  of  losing  the  wind,  and  to  avoid  the 
set  of  the  heavy  swell  rolling  towards  the  beach.  Leaving  Point  Santa  Cruz  and  keeping  on  a  SE.  by  E. 
course  about  15  miles,  will  bring  vessels  into  25  fathoms,  and  nearly  two  miles  from  the  beach ;  thence  a 
south  course  for  eight  miles  will  bring  them  to  the  anchorage  in  10  fathoms,  and  half  a  mile  from  the  landing. 
These  precautions  are  necessary,  because  Point  Pinos,  with  the  whole  bay,  is  almost  continually  enveloped 
in  a  dense  fog.  Very  frequently  the  coasting  steamers  have  to  run  for  the  beach,  and  then  be  guided  by  the 
rote  to  the  anchorage. 

A  direct  course  from  Point  Ano  Nuevo  to  the  anchorage  is  SE.  J  E.,  and  the  distance  36 J  miles.  From 
Point  Pinos  to  Point  Ano  Nuevo  the  bearing  is  N.  47°  W.,  and  the  distance  34  miles. 

By  anchoring  well  in  at  the  western  side  of  the  anchorage  vessels  will  avoid  much  of  the  swell  that 
comes  in  with  the  heavy  northwest  winds,  but  never  sufficient  to  make  any  berth  there  dangerous.  In 
heavy  southerly  weather  Point  Pinos  breaks  the  swell,  but  the  wind  draws  very  strong  over  the  anchorage. 
The  water  shoals  from  15  to  3  fathoms  in  a  distance  of  300  yards,  and  the  lead  should  be  used  to  avoid 
running  in  too  far. 

When  the  California  mail  steamships  stopped  at  Monterey  they  frequently  ran  outside  of  Point  Pinos, 
or  in  very  dangerous  proximity  to  it.  This  led  to  their  firing  a  gun  when  approaching  the  harbor  during 
foggy  or  dark  weather,  and  upon  the  report  being  heard  at  the  fort  a  gun  was  fired  in  answer,  and  the 
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exchange  kept  up  until  the  steamer' was  safe  at  her  anchorage.  We  were  encamped  at  Point  Pinos  when 
the  steamship  Carolina  was  brought  in  hj  this  means,  after  she  had  got  nearly  as  far  down  as  Carmel  bay. 

The  approximate  geographical  position  of  the  end  of  the  wharf,  abreast  of  the  custom-house  at 
Monterey,  is : 

o  /  // 

Latitude .  36  36  17  north. 

Longitude .  121  52  27  west. 

h.  tn,  8, 

Or,  in  time . . .  8  07  29.8. 

Tides, — The  corrected  establishment,  or  mean  interval  between  the  time  of  the  moon’s  transit  and  the 
time  of  high  water,  is  XA.  Xllm.  The  mean  rise  and  fall  of  tides  is  3.4  feet;  of  spring  tides,  4.3  feet;  and 
of  neap  tides  2.5  feet.  The  mean  duration  of  the  flood  is  6A.  ^\m,\  of  the  ebb,  6A.  2m,)  and  of  the  stand.  Oh. 
35m.  The  average  difference  between  the  corrected  establishment  of  the  a.  m.  and  p.  m.  tides  of  the  same 
day  is  Ik.  44m.  for  high  water,  and  Ih.  2m.  for  low  water.  The  differences,  when  the  moon’s  declination  is 
greatest,  are  2h.  40m.  and  Ih.  28m.,  respectively.  The  average  difference  in  height  of  these  two  tides  is  1.4 
feet  for  the  high  waters,  and  2.4  feet  for  the  low  waters.  When  the  moon’s  declination  is  greatest  these 
differences  are  2.2  feet  and  3.7  feet,  respectively.  The  average  difference  of  the  higher  high  and  lower  low 
waters  of  the  same  day  is  5.3  feet,  and  when  the  moon’s  declination  is  greatest,  6.3  feet.  The  higher  high 
tide  in  the  twenty-four  hours  occurs  about  Oh.  36m.  after  the  moon’s  upper  transit,  (southing,)  when  the 
moon’s  declination  is  north,  and  about  2h.  50m.  before,  when  south.  The  lower  of  the  low  waters  occurs 
about  seven  hours  after  the  higher  high  tide.  The  greatest  observed  difference  between  the  low  waters  of 
one  day  was  4.3  feet,  and  the  greatest  difference  between  the  higher  high  and  lower  low  waters  of  one  day 
was  7.9  feet. 

To  find  the  times  of  high  and  low  waters,  first  compute  the  times  for  San  Francisco,  and  from  the 
numbers  thus  obtained  subtract  Ih.  44m.  for  Monterey. 

The  town  of  Monterey  presents  a  very  pretty  appearance  as  seen  from  the  water.  Immediately  behind 
it  the  country  rises  in  plateaus,  diversified  by  hill  and  valley,  and  beautifully  dotted  by  oak  groves.  It 
was  the  capital  of  California  while  under  the  rule  of  Mexico,  and  for  some  years  after  it  became  a  State. 

A  Portuguese  company  has  been  formed  here  to  engage  in  the  whale  fishery,  and  even  with  inadequate 
means  it  succeeded  in  obtaining  over  16,000  gallons  of  oil  (which  sold  for  $12,000)  in  less  than  a  year. 
Other  companies  have  since  been  formed ;  their  cruising  ground  is  the  bay  of  Monterey,  and  a  short  distance 
to  sea.  Operations  are  carried  on  by  means  of  boats  furnished  with  bomb  lances  during  the  season,  which 
usually  lasts  nine  months — from  March  to  November. 

Regular  communication  is  kept  up  with  all  parts  of  the  coast  by  steamers  and  numerous  sailing  vessels. 
Stages  communicate  with  Santa  Cruz  and  all  the  towns  to  San  Francisco. 

Following  the  shore  from  the  town  of  Monterey,  northward,  it  presents  a  uniform  sand  beach  running 
nearly  north,  backed  by  low  dreary  sand  dunes,  producing  sparsely  the  coarsest  grasses  and  bushes,  and 
entirely  destitute  of  fresh  water.  This  waste  extends  to  the  Salinas  river,  of  which  we  reach  the  great  bend  at 
about  9 J  miles  from  Monterey,  and  only  one  hundred  yards  from  the  beach.  From  Point  Pinos  it  bears 
N.  30°  E.,  distant  8 J  miles.  From  this  bend  the  river  follows  the  line  of  the  beach,  just  inside  of  the  low 
sand  dunes,  for  a  distance  of  4J  miles,  and  then  disembogues.  From  Point  Pinos  it  bears  N.  18°  E.,  and  is 
distant  12%  miles.  This  river  has  been  designated  by  a  variety  of  names — as  Buenaventura,  Monterey,  and 
Salinas ;  but  it  is  now  generally  known  by  the  latter.  It  rises  in  the  latitude  of  the  Piedras  Blancas ;  one 
branch  about  20  and  the  other  33  miles  from  the  coast.  These  branches  meet  at  San  Miguel,  and  thence  the 
stream  runs  parallel  with  the  coast  and  behind  the  Sierra  Santa  Lucia.  From  its  mouth,  which  is  only 
60  yards  wide  at  low  water,  to  the  entrance  to  the  Rio  del  Pajaro,  or  San  Antonio,  the  distance  is  2 J  miles ; 
the  shore  trending  to  the  N.NW.  The  entrance  of  that  river  hears  N.  11°  E.,  14  miles  from  Point  Pinos. 

From  here  the  coast  runs  NW.  nearly  straight  to  Atos  creek,  a  distance  of  seven  or  eight  miles,  and 
about  six  miles  E.  by  N.  of  Santa  Cruz,  with  the  shore  rocky  and  abrupt. 

North  of  the  Salinas  river  commence  rich  meadow  and  table  lands,  affording  to  the  settler  spots 
unsurpassed  for  productiveness,  even  in  the  prolific  State  of  California. 

A  remarkable  sub-marine  valley,  similar  to  that  off  Point  Hueneme,  has  been  discovered,  and  to  some 
extent  traced  out  in  this  bay.  The  head  of  the  valley  is  five-eighths  of  a  mile  south  of  the  mouth  of  the 
Salinas  river,  and  the  20-fathom  line  is  only  a  quarter  of  a  mile  off  the  beach,  the  depth  increasing  to  50 
38  c  s 
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fathoms  in  the  next  quarter  of  a  mile.  At  this  distance  from  shore  the  20-fathom  lines  are  three-eighths  of 
a  mile  apart.  The  general  direction  of  the  valley  for  the  next  two  miles  is  SW.  J  W.,  where  we  find  a 
depth  of  117  fathoms,  and  the  50-fathom  lines  lie  about  five-eighths  of  a  mile  apart;  thence  the  valley  runs 
about  west,  reaching  a  depth  of  170  fathoms  in  a  mile,  and  240  fathoms  in  miles,  with  42  fathoms,  less 
than  a  mile  to  the  north  of  this.  The  soundings  are  not  numerous  enough  to  trace  its  outlines  in  deep 
water;  but  the  indications  are  that,  for  10  miles  of  its  length,  it  runs  S.  CO^  W.,  with  no  bottom  at  315 
fathoms.  The  only  available  boat  landing  upon  the  beach  of  the  bay  shores  is  at  the  head  of  this  sub-marine 
valley.  There  are  no  indications  on  the  land  of  this  peculiar  formation,  except  that  at  its  head  the  bay 
very  gradually  reaches  its  greatest  easting. 

An  extensive  valley,  called  the  Salinas  plains,  through  which  comes  the  Salinas  river,  extends  inland 
from  the  eastern  part  of  Monterey  bay,  nearly  to  the  mission  of  San  Miguel,  situated  on  a  plateau  of  the 
San  Bruno  mountains.  This  valley  is  said  to  be  nearly  90  miles  in  length,  and  in  breadth  varying  from  two 
to  ten.  It  contains  some  200,000  acres  of  good  agricultural  lauds,  and  the  remainder  affords  excellent 
pasturage  for  homed  stock,  horses,  and  sheep. 

The  bay  of  Monterey  was  discovered  by  Cabrillo  in  1542,  and  called  the  Bay  of  Pines.  It  was 
surveyed  by  Sebastian  Vizcaino  in  1602,  and  the  name  was  changed  to  Puerto  de  Monte-rey,  in  honor  of 
the  Spanish  viceroy  of  Mexico,  Don  Gaspar  de  Zuniga,  Count  de  T\lonte-rey,  who  despatched  the  expediton. 

It  was  used  by  the  Spanish  galleons  on  their  return  from  Manilla  to  Mexico. 

A  preliminary  chart  of  Monterey  bay  was  published  by  the  Coast  Survey  in  1857. 

The  line  of  equal  magnetic  variation  of  15°  east  cuts  the  coast  line  of  Monterey' bay  in  latitude  36° 
45'  N.,  about  half  way  between  the  great  bend  and  mouth  of  the  Salinas  river,  and  crosses  the  meridian  of 
123°  0'  W.,  in  latitude  36°  36'  N.  This  line  moves  annually  southward  about  a  mile  and  a  half. 

SANTA  CRUZ  HARBOR. 

This  harbor  or  anchorage  is  at  the  northwest  part  of  the  bay  of  Monterey,  and  is  of  very  limited  extent. 
It  is  protected  from  all  the  winds  from  the  northward,  but  exposed  to  the  full  sweep  of  southerly  gales,  and 
many  coasters  have  been  driven  ashore  during  the  winter  season.  It  is  about  three-quarters  of  a  mile  in  depth 
northward,  by  1 J  mile  east  and  west. 

Vessels  coming  from  the  northward,  after  leaving  Point  Ano  Nuevo,  follow  the  coast-line  on  a  general 
course  E.SE.  for  about  18  miles.  The  shore  for  this  distance  is  abrupt,  jagged,  and  moderately  elevated, 
with  a  range  of  high  hills,  or  mountains  whose  summits  in  summer  are  almost  continually  enveloped  in  fog. 
Skirting  the  shore  at  a  distance  of  half  a  mile  a  depth  of  6  to  10  fathoms  can  be  carried,  and  upon  making 
Point  Santa  Cruz,  the  top  of  which  is  moderately  level  for  some  distance  back,  four  fathoms  are  obtained 
within  a  quarter  of  a  mile  of  it;  round  up  and  run  along  in  five  fathoms  until  abreast  of  the  beach,  where 
good  anchorage  will  be  found  half  a  mile  from  shore. 

Vessels  from  the  south  in  summer  keep  well  into  Monterey  bay,  to  escape  the  full  force  of  the  north¬ 
westers  and  the  heavy  head  sea. 

During  the  winter  months  anchor  well  out,  so  as  to  be  able  to  clear  the  shore  westward  of  Point  Santa 
Cruz  in  case  a  southeaster  springs  up. 

Landing  on  the  beach  is  generally  disagreeable,  as  it  extends  out  some  distance,  but  boats  usually  land 
at  the  embarcadero,  at  the  foot  of  the  bluff  in  the  NW.  part  of  the  harbor. 

The  beach  is  over  half  a  mile  in  length,  and  between  its  eastern  extremity  and  the  bluff  point  empties 
the  San  Lorenzo  river,  a  small  stream  running  past  the  town  and  mission,  which  is  situated  a  mile  inland. 

A  chart  of  the  harbor  and  vicinity  was  published  in  the  Coast  Survey  report  for  1854. 

The  country  about  Santa  Cruz  is  exceedingly  productive,  and  now  thickly  settled.  A  steamer  runs 
regularly  in  the  trade  between  this  place  and  San  Francisco,  and  numerous  coasters  find  abundant  freight 
from  here  and  the  Pajaro  country  to  San  Francisco. 

Regular  stage  communication  is  maintained  with  San  Francisco  and  Monterey. 

The  secondary  astronomical  station  of  the  Coast  Survey  was  at  the  top  of' the  bluff  at  the  embarcadero. 
Its  geographical  position  is  : 


o  /  // 

Latitude . 36  57  26.9  north. 

Longitude .  122  00  10  west. 

A.  m.  f. 

Or,  in  time .  8  08  00.7. 
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An  examination  for  the  location  of  a  harbor  light  has  been  made,  and  the  site  recommended  to  the 
Light'honse  Board  by  the  Superintendent  of  the  Coast  Survey. 

The  high  mountain,  N.  25°  E.,  12^  miles  from  Santa  Cruz,  is  named  Mount  Bache,  and  attains  an 
elevation  of  3,791  feet. 

Tides, — The  corrected  establishment,  or  mean  interval  between  the  time  of  the  moon’s  transit  and  the 
time  of  high  water,  is  XA.  XVIII/».  The  mean  rise  and  fall  of  tides  is  4.1  feet ;  of  spring  tides,  5  5  feet ; 
and  of  neap  tides,  2.9  feet.  The  mean  duration  of  the  flood  is  6A.  47w». ;  of  the  ebb,  5A.  45m. ;  and  of  the 
stand,  OA.  20m.  The  average  difference  between  the  corrected  establishment  of  the  a.  m.  and  p.  m.  tides  of 
the  same  day  is  1^.  44m.  for  high  water,  and  \h.  2m.  for  low  water.  The  differences,  when  the  moon’s 
declination  is  greatest,  are  2h.  40m.  and  lA.  28m.,  respectively.  The  average  difference  in  height  of  these 
two  tides  is  1.4  feet  for  the  high  waters,  and  2.4  feet  for  the  low  waters.  When  the  moon’s  declination  is 
greatest  these  differences  are  2.2  feet  and  3.7  feet,  respectively.  The  average  difference  of  the  higher  high 
and  lower  low  waters  of  the  same  day  is  6.0  feet,  and  when  the  moon’s  declination  is  greatest,  7.0  feet. 
The  higher  high  tide  in  the  twenty-four  hours  occurs  about  9A.  32m.  after  the  moon’s  upper  transit, 
(southing,)  when  the  moon’s  declination  is  north,  and  about  2h,  54m.  before,  when  south.  The  lower  of 
the  low  waters  occurs  about  Ih.  after  the  higher  high  tide. 

It  was  off  Point  Santa  Cruz  that  Cabrillo  is  supposed  to  have  anchored  on  the  17th  of  November,  1542, 
upon  his  return  from  the  northward. 

From  Point  Santa  Cruz  to  Point  Ano  Nuevo  the  distance  is  18  miles,  and  the  general  direction  W.  by 
N.  f  N.,  at  first  curving  to  the  southwestward  of  that  course,  and  then  to  the  northward,  until  within  three 
miles  of  the  rock  of  Point  Afio  Nuevo,  when  the  shore  curves  well  to  westward,  (for  the  last  mile  to  the 
southwest,)  forming  an  anchorage  protected  somewhat  against  the  heavy  swell  from  the  northwest,  and 
having  a  depth  of  five  fathoms  within  less  than  half  a  mile  of  the  shore,  and  from  10  to  16  fathoms  at  the 
distance  of  a  mile. 

At  a  quarter  of  a  mile  from  the  point  lies  a  black  jagged  islet,  consisting  of  a  sloping  ledge  of  rocks 
covered  with  a  stratum  of  yellow  clay  about  four  feet  thick,  and  this  again  covered  with  a  mound  of  sand 
about  30  feet  high.  Upon  this  a  light-house  is  to  be  built.  The  point  itself  is  composed  of  rolling  hills  of 
shifting  sand,  varying  from  20  to  100  feet  in  height,  while  behind  them  rises  the  Santa  Cruz  range  of 
mountains.  The  coast  trail,  which  followed  the  beach  from  the  southward,  here  strikes  up  the  hills  behind 
the  sand  dunes. 

Steamers  coming  upon  the  coast  from  the  southward  in  thick  weather,  always  endeavor  to  make  the 
land  near  Point  Ano  Nuevo,  and  then  follow  the  coast  to  the  San  Francisco  bar.  On  account  of  its  importance 
in  this  respect  a  light-house  was  recommended  by  the  Superintendent  of  the  Coast  Sur\'ey. 

A  map  of  the  anchorage,  with  a  view  of  the  point,  was  publislied  by  the  Coast  Survey  in  1854. 

From  Point  Ano  Nuevo  the  coast  runs  NW.  f  N.  for  about  10  miles,  to  the  rocky  point  called  the 
Punta  de  la  Bolsa,  but  designated  Point  Miramontes  on  the  Coast  Survey  reconnaissance  sheet,  from 
Mexico  to  San  Francisco,  in  1853.  The  high  mountain  square  in  from  La  Bolsa,  bearing  N.  53°  E.,  and 
distant  13  miles,  named  Black  mountain,  attains  an  elevation  of  2,809  feet.  Two  miles  north  of  La  Bolsa 
empties  the  Piscador,  a  small  stream  running  through  a  valley  of  inconsiderable  extent.  For  the  foregoing 
12  miles  the  general  formation  of  the  immediate  seaboard  is  that  of  a  table  land  of  three  terraces,  the  lowest 
gradually  sloping  from  the  base  of  the  second  to  the  coast,  which  is  exceedingly  rocky  and  forbidding;  tbe 
underlying  stratum  is  sandstone. 

From  Point  Ano  Nuevo  to  Pillar  Point,  or  Punta  de  Corral  Tierra,  forming  the  south  and  western  point 
of  Half-moon  bay,  the  general  direction  is  NW.  by  N.  \  N.,  and  the  distance  25  miles.  Three  and  a  third 
miles  above  the  Piscador  opens  the  San  Gregorio,  another  small  stream,  and  2^  miles  still  further  opens  the 
Tuiiitas.  The  seaboard  between  the  valley  of  the  Piscador  and  that  of  the  San  Gregorio  undergo  is  a  striking 
change  both  in  the  character  of  its  topography  and  its  geology.  Instead  of  the  table  land  we  meet  with  a 
spur  of  the  coast  mountains  running  into  the  sea,  and  having  an  elevation  of  600  feet  within  a  mile  of  it. 
The  shore-line  and  the  coast  generally  presents  a  very  broken  and  rugged  appearance,  occasioned  by  the 
deep  gulches  cut  through  to  the  ocean. 

HALF-MOON  BAY. 

This  anchorage  is  six  miles  S.SE.  from  Point  San  Pedro,  and  18  miles  S.  by  E.  from  the  Golden  Gate. 
The  southwestern  point  of  the  bay  is  formed  by  a  bluff  table  land  about  160  feet  in  height,  called  the  Corral 


Digitized  by  LjOOQle 


300 


REPORT  OF  THE  SUPERINTENDENT  OP 


de  Tierra,  325  yards  south  of  which  stretches  a  number  of  black  rocks,  which  show  as  one  when  seen  coming 
up  the  coast,  but  as  three  or  four  when  approached  from  the  northwest.  The  largest  is  nearly  as  high  as 
the  bluff,  and  locally  known  as  Sail  rock,  or  Pillar  rock.  The  point  is  known  as  Pillar  Point,  and  from  its 
southeastern  extremity  rocky  and  foul-bottom,  marked  by  kelp,  extends  SE.  J  E.,  seven-eighths  of  a  mile, 
dropping  suddenly  from  14  feet  to  5  fathoms.  This  is  the  inner  reef,  and  makes  the  bay  available  as  a  summer 
anchorage.  One  mile  and  three-quarters  southeast  from  the  same  part  of  the  point  a  narrow  ledge  of  rocky 
bottom,  one-third  of  a  mile  long,  and  marked  by  kelp,  stretches  in  the  same  general  direction.  The  passage 
between  this  outer  and  the  inner  reef  is  three-quarters  of  a  mile  wide,  with  rocky  and  uneven  bottom,  from 
to  10 J  fathoms.  These  ledges  lie  parallel  with  the  coast  mountains,  and  with  the  shore-line  from  which 
the  outer  one  is  distant  If  mile.  From  the  eastern  extremity  of  the  point  the  shore  runs  NW.  by  N.  for  a 
quarter  of  a  mile ;  then  NE.  for  three  quarters  of  a  mile,  curving  to  the  eastward  and  southeastward  in  a 
long  bend,  for  2J  miles  to  the  mouth  of  the  Arroyo  de  los  Pillarcitos,  doT^n  which  comes  the  only  road 
crossing  the  peninsula  of  San  Francisco,  between  the  Laguna  de  Mercedes  and  Santa  Cruz  The  highest 
part  of  this  road,  which  crosses  a  depression  of  the  peninsula,  is  near  the  Coast  Survey  station  Ridge,  ” 
which  is  1,093  feet  above  the  ocean,  and  but  a  few  feet  higher  than  the  road.  The  outer  reef  is  nearly 
abreast  of  the  Pillarcitos,  from  which  the  coast  runs  south  four  miles  to  Miramontes  point,  which  is 
S.  48°  E.,  five  miles  from  Pillar  Point;  thence  to  the  mouth  of  the  Tunitas  the  distance  is  four  miles  SE. 
The  greatest  extent  of  the  bay  may  be  said  to  be  between  Pillar  and  Miramontes  Points,  but  the  part  near 
the  former  only  is  available. 

The  soundings  between  the  rocky  ledges  and  the  shore  are  quite  regular,  decreasing  from  nine  fathoms  to 
three  fathoms  at  less  than  a  quarter  of  a  mile  from  the  beach,  with  sandy  bottom.  The  passage  to  the  anchorage 
is  between  the  inner  and  outer  reef,  with  the  high,  bare-topped  mountain  bearing  a  little  north  of  east,  and 
Pillar  Point  open  to  the  westward.  This  mountain  is  steep,  with  straggling  redwoods  on  its  flanks,  and  the 
summit  bare.  It  is  locally  known  as  Bald  Pate ;  but,  on  the  Spanish  graUts,  as  Cumbra  de  las  Auras. 
When  inside  the  reefs  beat  up  until  Pillar  Point  bears  about  SW.,  distant  half  a  mile,  and  anchor  in  4  J 
fathoms,  hard  sand.  With  southerly  light  winds  a  heavy  swell  sets  in;  but  upon  the  approach  of  heavy 
southeast  weather  it  is  necessary  to  go  to  sea. 

The  mass  of  redwoods  cresting  the  mountains  of  the  peninsula  cease  abruptly  abreast  of  Mimmontes, 
and  only  stragglers  are  seen  to  the  northward.  They  are  a  good  mark  for  recognizing  this  part  of  the  coast 
when  coming  in  from  sea. 

Around  Half-moon  bay  is  a  limited  extent  of  agricultural  country  at  the  seaward  base  of  the  mountains, 
and  small  coasters  carry  the  produce  to  San  Francisco. 

About  one  mile  along  the  coast  to  the  northwestward  is  a  small  boat  harbor,  100  yards  wide,  formed  and 
protected  by  outlying  rocks,  and  having  3^  fathoms  in  it.  In  the  autumn  months  it  is  used  as  a  whaling 
station.  About  a  thousand  barrels  of  humpback  oil  were  obtained  in  the  fall  of  1863. 

Point  San  Pedro  lies  NW.  by  N.  J  N.,  30  miles  from  Point  Ano  Nuevo,  and  S.  12°  E.  from  Point 
Lobos,  at  the  entrance  to  the  Golden  Gate.  It  is  a  black,  bold,  rocky  promontory,  over  500  feet  high, 
having  a  high,  large,  jagged  rock  at  the  northern  part,  and  is  a  prominent  and  excellent  mark  for  making 
the  entrance  to  San  Francisco.  The  principal  rock  is  nearly  a  hundred  feet  high.  Its  south  face  is  white, 
and  shows  the  line  of  stratification  plainly.  From  the  west  the  dip  of  the  strata  shows  about  60  degrees  to 
the  northward.  It  is  connected  with  the  main  by  some  low  rocks.  Half  a  mile  to  the  northeast  of  the  point 
is  the  valley  of  San  Pedro,  from  which  the  point  takes  its  name. 

From  Point  San  Pedro  the  bell-boat  off  the  bar  of  San  Francisco  is  distant  12  miles,  and  from  Point 
Alio  Nuevo  it  is  40  miles  upon  a  NW.  by  N.  course. 

The  range  of  mountains  forming  the  northeastern  shore  of  Monterey  bay,  and  extending  to  Santa 
Cruz  and  Point  Ano  Nuevo,  is  called  Santa  Cruz,  Thence  northward  to  the  Golden  Gate,  and  forming 
the  peninsula  of  San  Francisco,  by  bounding  the  bay  on  the  west,  the  mountains  are  known  as  the  San 
Francisco  or  San  Bruno  range. 

The  extent  of  shore-line  from  Point  Concepcion  to  Point  Boneta  is  about  286  miles. 

BAY  OF  SAN  FRANCISCO  AND  APPROACHES. 

This  bay  affords  the  finest  and  most  commodious  harbor  on  the  Pacific  coast  of  the  United  States.  From 
its  discoveiy  it  has  commanded  the  admiration  of  navigators,  and,  since  the  wonderful  rise  of  California, 
has  well  sustained  its  reputation.  Its  geographical  position,  its  size  and  depth  of  water,  its  noble  entrance 
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and  bold  shores,  the  Sacramento  and  tributaries,  draining  the  rich  agricultural  valleys  and  auriferous  slopes 
of  the  Sierra  Nevada,  the  magic  city  upon  its  shores,  and  the  salubrity  of  its  climate,  have  conspired  to  make 
it  emphatically  the  port  of  the  Pacific. 

The  Golden  Gate  is  the  entrance  to  the  bay,  and  presents  the  character  of  a  great' cleft  or  fissure  in  the 
sea-coast  range  of  mountains,  thereby  connecting  the  bay  of  San  Francisco  with  the  Pacific  ocean.  On 
approaching,  it  is  difficult  to  imagine  that  a  deep  channel  lies  ahead,  so  clear  is  the  atmosphere,  and  so  well 
defined  the  Contra  Costa  mountains,  behind  the  bay.  Both  shores  are  bold,  broken  into  points,  and  rocky; 
but  the  northern  is  much  the  bolder,  rising  almost  perpendicularly  from  the  water,  attaining  an  elevation  of 
about  1,000  feet,  but  a  short  distance  back,  and  in  seven  miles  rising  to  2,600  feet.  On  the  south  side,  between 
the  points,  are  stretches  of  low  beach ;  the  hills  are  undulating  and  of  moderate  elevation,  increasing  very 
gradually  in  altitude  to  the  southward,  and  reaching  a  height  of  1,250  feet  in  about  six  or  eight  miles.  The 
chart  of  San  Francisco  entrance,  which  accompanies  the  annual  Coast  Survey  Report  for  1856,  shows  the 
bold  and  characteristic  topography  of  the  vicinity  of  the  Golden  Gate. 

Point  Boneta, — The  north  head  of  the  entrance  is  formed  by  this  point ;  a  narrow,  precipitous,  rocky 
cape,  nearly  300  feet  high,  and  stretching  from  the  light-house  about  half  a  mile  to  the  SE.  Behind  it  the 
mountains  rise  rapidly  to  an  elevation  of  1,500  feet.  During  the  dry  season  the  deposit  of  sea  birds  accumu¬ 
lates  in  such  quantities  on  the  ridge  outside  of  Boneta  light-house,  as  to  make  the  bluff  show  white,  but  the 
first  heavy  rain  carries  it  off,  and  then,  throughout  the  rainy  season,  the  point  exhibits  its  natural  color  and 
appearance.  There  are  no  dangers  off  the  point,  the  line  of  three  fathoms  rarely  extending  300  yards  from 
any  portion  of  it.  When  the  clipper  ship  San  Francisco  was  lost  on  this  head,  we  are  told  that  she  first 
struck  the  hluff  inside  the  heads ;  was  carried  by  the  currents  around  the  point,  and  then  cast  ashore  on  the 
outside.  The  reef,  or  line  of  sunken  rocks,  stretching  out  three-quarters  of  a  mile  upon  some  maps,  has  no 
existence,  and  only  serves  to  mislead  those  unacquainted  with  the  locality.  From  five  to  six  fathoms  can  bo 
found  on  every  side  within  a  fifth  of  a  mile. 

One  mile  and  seven-eighths  NW.  of  the  point  the  steamship  Tennessee  went  ashore  whilst  endeavoring 
to  find  the  entrance  in  a  thick  fog,  (calm  weather,)  and  was  lost.  The  Cortes  had  got  in  just  before  her, 
and  as  the  fog  was  shutting  down  over  the  entrance. 

POINT  BONETA  LIGHT-HOUSE. 

The  building  is  situated  nearly  half  a  mile  from  the  extremity  of  the  point,  and  consists  of  a  brick 
tower  painted  white,  and  surmounted  by  a  lantern  painted  black.  From  seaward  it  is  seen  projected  against 
the  dark,  high  hills  behind  it,  and  in  clear  weather  is  a  very  plain  object.  The  illuminating  apparatus  is  of 
the  second  order  of  the  system  of  Fresnel,  was  first  exhibited  April  30,  1855,  and  shows  a  fixed  light  of  the 
natural  color  from  sunset  to  sunrise.  It  illuminates  five-sixths  of  the  horizon,  and  is  elevated  about  306 
feet  above  the  level  of  the  sea.  During  ordinary  conditions  of  the  atmosphere  it  can  be  seen  from  an 
elevation  of — 

10  feet  at  a  distance  of  23.6  miles. 

20  feet  at  a  distance  of  25.1  miles. 

30  feet  at  a  distance  of  26.3  miles. 

50  feet  at  a  distance  of  28.1  miles. 

Its  geographical  position,  as  determined  by  the  triangulatioii  of  the  Coast  Survey,  is  : 


o  /  // 

Latitude .  37  49  10.0  north. 

Longitude .  122  30  50.3  west. 

A.  m.  « 

Or,  in  time .  8  10  03.4. 


Magnetic  variation  15°  27'  east,  in  1852,  with  a  present  yearly  increase  of  1'. 

From  the  light  at  Point  Boneta  to  that  on  Fort  Point  the  distance  is  2§  miles,  and  bearing  E.  J  N. 

Fog-hell  at  Point  Boneta, — The  bell,  with  the  machinery,  is  in  a  frame  building,  open  in  front,  and 
placed  on  the  bluff  just  in  advance  of  the  light-house  tower,  at  an  elevation  of  270  feet  above  the  level  of 
the  sea.  The  bell  weighs  1,500  pounds,  and  during  foggy  and  thick  weather  is  struck  six  blows,  at  intervals 
of  sixteen  seconds  each,  followed  by  a  pause  of  forty-four  seconds. 

The  fog-gun  at  Point  Boneta  has  been  discontinued  since  the  placing  of  the  hell-hoat  outside  the  bar, 
March  18,  1858.  It  may  not,  however,  be  amiss  to  state  here  the  design  of  the  fog-gun.  A  twenty-four 
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pounder  was  placed  near  the  light-house,  and  during  fogs  or  thick  weather,  either  day  or  night,  was  fired  at 
the  hours  and  half  hours  of  San  Francisco  mean  time.  It  enabled  vessels,  before  reaching  the  bar,  to  get 
the  bearing  of  Point  Boneta,  and,  by  the  loudness  of  the  report,  or  better,  by  the  soundings,  to  foim  an 
estimate  of  their  distance  from  it. — (See  remarks,  page  296,  Monterey  bay.) 

We  advocated  this  plan  strongly  soon  after  our  arrival  upon  the  coast,  and  it  met  with  the  hearty 
support  and  conmendation  of  officers  of  the  navy  and  commanders  of  the  steamships,  clippers,  and  colters* 
Continuing  to  urge  its  adoption  until  the  spring  of  1855,  we  had  the  satisfaction  of  seeing  it  tried  in  August 
of  that  year.  We  have  since  learned,  by  British  newspapers,  that  the  Board  of  Trade  and  Liverpool 
Corporation  have  placed  a  gun  of  lai*ge  calibre  on  Holyhead,  to  be  fired  during  foggy  weather,  for  the  benefit 
of  mail  steamers  passing  up  the  Irish  channel. 

Point  Lobos. — The  south  head  of  the  entrance  to  San  Francisco  bay  is  formed  by  this  point,  375  feet 
high,  upon  which  Congress  authorized  the  erection  of  a  secondary  sea-coast  light,  where  a  light  has  been 
regularly  shown,  and  a  fog-bell  kept  in  operation  by  private  enterprise.  Upon  the  round-topped  hill  behind 
the  point  is  erected  a  large  frame  building  for  a  telegraph  station,  whence  the  electric  wires  run  to  the  city 
of  San  Francisco.  The  first  telegraphic  message  transmitted  on  the  Pacific  coast  was  over  these  wires. 
Southward  of  the  head  the  sand  dunes  are  conspicuous  and  easily  recognized  features  in  approaching  the 
entrance.  The  strong  northwest  summer  winds,  drawing  in  over  the  land,  raise  the  white  sand  from  the 
three  miles  of  broad  beach,  and  carrying  it  inland  over  the  hilltops,  bury  grass,  bushes,  and  scrub  oak. 
The  quantity  of  sand  driven  in  from  this  beach  is  enormous,  and  its  accumulation  has  greatly  modified  the 
topography  of  the  peninsula. 

The  geographical  position  of  the  site  selected  for  the  light-house,  as  determined  by  the  triangulation  of 
the  Coast  Survey,  is : 


o  /  // 

Latitude .  37  46  56.9  north. 

Longitude . . .  122  29  39.5  west. 

A  m.  «. 

Or,  in  time .  8  9  58.6. 


This  position  is  32  feet  north  and  1,317  feet  west  of  the  outer  telegraph  station. 

Off  the  western  face  of  Point  Lobos  lie  a  number  of  black  jagged  rocks  about  50  feet  high,  but  all 
within  the  five-fathom  line,  and  close  in  shore.  They  are  called  the  Seal  rocks,  and  one  of  them  shows  a 
large  arch  from  particular  directions.  The  outer  one  bears  from  Point  Boneta  SE.  by  S.  J  S.,  and  is  distant 
2\  miles.  From  it  the  general  trend  of  the  shore  runs  in  a  line  to  Fort  Point  for  nearly  a  mile,  to  a  short 
jutting  high  point,  off  which  lie  the  Mile  rocks.  From  this  point  the  shore  runs  well  to  the  eastward  for  a 
mile,  gradually  trending  to  the  north  for  a  mile  and  a  half  to  Fort  Point.  In  the  deepest  paii;  of  this  bend 
the  shore  is  low,  with  small  hillocks  rising  from  the  general  surface  and  slope  of  the  hills,  and  fronted  by  a 
long  sand  beach. 

Mile  rocks, — These  two  rocks  lie  off  Point  Lobos,  a  short  distance  within  the  limit  of  the  entrance  of 
the  Golden  Gate.  They  are  small,  near  each  other,  and  have  a  height  of  15  feet  above  water,  with  a  good 
depth  of  water  all  around  and  close  to  them ;  but  the  current  swirls  and  eddies  about  them  in  such  a  manner 
as  to  render  a  near  approach  anything  but  agreeable  or  safe  with  a  light  wind.  The  inner  and  smaller  rock 
is  one-third  of  a  mile  to  the  northward  of  the  small  jutting  point  inside  of  Point  Lobos,  and  very  nearly  two 
miles  SW.  J  S.  from  Fort  Point.  Vessels  running  in  on  the  line  of  Fort  Point  and  Alcatraz  island  pass  less 
than  half  a  mile  from  the  outer  and  larger  rock.  The  rocks  bear  almost  SE.  from  Boneta  light,  and  distant 
mile.  They  were  called  “One  Mile  Bocks*'  by  Beechy,  in  November,  1826. 

Fort  Point, — This  was  formerly  a  bold,  narrow,  jutting  promontory  of  hard  serpentine  rock,  107  feet 
above  high  water,  and  surmounted  by  a  small  Mexican  fortification  called  Fort  Blanco.  The  view  from  the 
point  was  one  of  the  finest  in  the  harbor ;  but  the  whole  headland  has  been  cut  down  to  within  a  few  feet  of 
high  water,  and  increased  in  area  to  form  a  large  fortification,  which  will  be  mounted  with  guns  of  the  largest 
range  and  calibre.  Upon  the  hillside  rising  behind  it  are  houses  for  the  accommodation  of  the  commandant, 
officers,  soldiers,  and  workmen.  Eastward  of  the  point  is  a  long  substantial  wharf,  constructed  for  receiving 
stores,  ordnance,  &c.  Several  large  vessels  have  been  lost  on  Fort  Point  by  venturing  too  close  during  light 
airs  and  stix)ng  in-egular  currents. 
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^  FORT  POINT  LIGHT  HOUSE. 

This  is  a  wooden  building,  painted  white,  and  situated  outside  of  the  fortifications.  The  illuminating 
apparatus  is  of  the  fifth  order  of  Fresnel,  and  shows  a  fixed  light  of  the  natural  color  from  sunset  to 
sunrise.  It  is  52  feet  above  the  level  of  the  sea,  and,  during  ordinary  states  of  the  atmosphere,  can  he 
seen  from  an  elevation  of  15  feet  at  a  distance  of  12 J  miles.  The  angle  of  visibility  seaward  is  hounded  by 
the  extremity  of  Point  Boneta,  hearing  W.  ^  S.,  and  Point  Lobos,  bearing  SW.  by  S.  J  S. 

The  geographical  position,  as  determined  by  the  triangulation  of  the  Coast  Survey,  is : 


o  /  n 

Latitude .  37  48  37.4  north. 

Longitude .  122  27  37.8  west. 

A.  m.  f. 

Or,  in  time .  8  9  50.5. 


The  light-house  first  built  upon  the  high  point  was  taken  down  when  the  fortification  operations  com¬ 
menced,  The  light  in  the  present  one  was  first  exhibited  March  21,  1855. 

The  South  Farallon  light  is  visible  from  a  vesseUs  deck  when  abreast  of  Fort  Point. 

Fog-hell  at  Fort  Point. — The  framework  supporting  the  bell  is  on  the  eastern  side  of  the  light-house, 
and  almost  touching  it.  The  crown  of  the  bell  is  40j  feet  above  the  surface  of  the  ground,  and  supported 
by  iron  rods,  10  feet  above  the  wooden  structure  in  which  it  was  formerly  placed.  The  bell  weighs  1,092 
pounds,  and  during  foggy  or  thick  weather  is  struck  by  machinery,  five  blows  at  intervals  of  ten  seconds, 
followed  by  a  pause  of  thirty-four  seconds. 

BELL-BOAT  OUTSIDE  OF  SAN  FRANCISCO  BAR. 

A  bell-boat  is  placed  just  outside  of  the  bar,  in  15  fathoms  at  mean  low  water,  on  the  range  of  the  Fort  Point 
and  Alcatraz  Island  light-houses.  It  is  30  feet  long,  painted  red,  and  furnished  with  a  day-mark  of  3J  feet 
by  four,  elevated  eight  feet  above  the  water.  The  bell  weighs  500  pounds,  is  elevated  15  feet  above  the 
water,  is  rung  by  the  action  of  the  sea,  and,  under  ordinary  circumstances  of  wind  and  sea,  should  be  heard 
from  one  to  three  miles.  Mariners  are  cautioned  not  to  run  into  or  damage  this  aid  to  navigation.  The 
fog-gun  signal  at  Point  Boneta  was  discontinued  with  the  placing  of  this  bell-boat,  March  18, 1858,  as  already 
stated;  and  the  bar  buoy  on  the  same  range  was  also  removed. 

The  approximate  geographifal  position  of  the  bell-boat  is  : 

o  / 

Latitude .  37  45 J  north. 

Longitude .  122  38 J  west. 

The  bearings  and  distances  of  prominent  objects  from  it  are  as  follows : 

South  Farallon  Island  light-house,  SW.  by  W.  ^  W.,  16j  miles. 

Punta  de  Los  Reyes,  (ligbt-house  site,)  NW.  hy  W.  A  W.,  22J  miles. 

Duxbury  Point,  NW.  by  N.  J  N.,  8J  miles. 

Point  Boneta  light-house,  NE.  J  N.,  7J  miles. 

Fort  Point  light-house,  NE.  f  E.,  9j  miles. 

Point  Lobos  telegraph  station,  NE.  by  E.  ^  E.,  7J  miles. 

Point  San  Pedro,  SE.  J  E.,  11 J  miles. 

The  course  to  enter  the  bay  from  it  is  NE.  ^  E.,  and  it  will  be  seen  that  it  lies  almost  in  the  line  from 
the  S.  Farallon  light  to  the  proposed  Point  Lobos  light. 

From  the  bell-boat.  Fort  Point  (two  miles  inside  the  south  head  formed  by  Point  Lobos)  is  on  with 
Alcatraz  island,  inside  of  the  harbor.  Fort  Point  and  Alcatraz  island  have  harbor  lights  upon  them,  and 
are  the  fair  way  line  for  crossing  the  bar. 

The  bell-boat  was  upset  about  April  1,  1859,  as  seen  from  Table  mountain.  It  was  subsequently 
replaced,  and  again  carried  away.  When  we  came  out  in  November,  1860,  it  was  not  on  the  bar. 

SAN  FRANCISCO  BAR. 

The  bar  off  the  entrance  to  the  bay  of  San  Francisco  has  a  depth  of  five  fathoms  at  the  lowest  tides. 
Its  general  form  is  that  of  a  horse-shoe,  commencing  four  miles  southward,  stretching  out  gradually  to  six 
miles  abreast  of  Point  Lobos ;  and  when  nearly  up  to  the  parallel  of  Point  Boneta,  running  in  shore  towards 
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that  point  and  forming  the  “four-fathom  hank,**  from  a  distance  of  four  miles  down  to  one.  The  average 
breadth  of  the  bar  within  the  limits  of  the  six-fathom  curve  is  about  one  mite.  It  falls  off  outside  to  10 
fathoms  in  half  a  mile,  and  deepens  gradually  inside.  Not  less  than  five  fathoms  exist  over  the  bar  when 
Point  Boneta  light  bears  between  NE.  by  E.  J  E.,  and  N.  by  W.  J  W. 

No  vessel  should  anchor  upon  the  bar  if  she  can  possibly  avoid  it ;  frequently  a  heavy  swell  sets  in 
without  wind,  and  if  the  cun*ent  is  running  strong  ebb,  it  allows  little  chance  of  escaping  from  an  uncom¬ 
fortable  berth. 

The  flood  tide  makes  on  the  bar  about  61  minutes  earlier  than  at  San  Francisco. 

It  has  been  given  as  a  rule  for  steamers  approaching  in  thick  weather  to  run  for  the  bar  as  nearly  as 
they  can  estimate,  keeping  the  lead  going  until  they  strike  five  fathoms,  and  run  on  until  the  depth  is 
increased,  when  the  armed  lead  should  bring  up  gray  sand  with  red  specks,  and  they  may  conclude  them¬ 
selves  within  the  bar.  Recently  it  has  been  intimated  that  these  peculiarities  of  bottom  exist  also  outside  of 
the  bar. 

A  line  of  large  buoys,  properly  marked,  outside  the  bar  in  10  fathoms  is  the  next  best  expedient  after 
a  large  fog-gun.  From  them  the  position  of  the  bell-boat  could  be  known ;  and  numbered  buoys  from  it 
across  the  bar  would  enable  steamers  in  thick  weather  to  feel  their  way  in,  and  be  independent  of  guessing 
about  the  velocity  and  direction  of  the  current. 

The  fog  sometimes  stands  like  a  wall  outside  of  a  line  from  Fort  Point  across  the  entrance,  while  the 
bay  inside  is  beautifully  clear.  After  the  greatest  heat  of  the  day  is  passed  this  fog  creeps  in  and  envelopes 
land  and  water. 

Buoy  on  the  four-fathom  hank, — A  first  class  can  buoy,  with  red  and  black  horizontal  stripe9,  is  placed 
in  four  fathoms  at  mean  low  water  near  the  western  and  seaward  end  of  the  “four-fathom  bank,**  lying  off 
Point  Boneta.  The  following  bearings  and  distances  will  give  its  position  : 

It  is  on  the  prolongation  of  the  line  from  Fort  Point  light  to  the  extreme  point  of  Boneta. 

Point  Boneta  light  bears  E.  13°  N.,  distant  miles. 

Outer  telegraph  station  on  Point  Lobos  bears  E.  13°  S.,  distant  miles. 

The  highest  part  of  the  western  ridge  of  Table  mountain  bears  N.  13°  W. 

There  is  a  spot  having  but  3|  fathoms  upon  it  outside  this  buoy,  bearing  S.  34°  W.  and  distant  seven- 
eighths  of  a  mile. 

The  shores  of  the  Golden  Gate. — On  the  north  side  of  the  Golden  Gate  the  shores  are  very  precipitous, 
with  an  occasional  short  stretch  of  sand  beach  at  the  base  of  the  bluffs,  affording  a  boat  landing.  Point 
Diablo  is  the  first  point  inside  Boneta,  and  bears  NE.  by  E.  §  E.,  distant  IJ  mile  from  it;  between  these  the 
shore  is  indented  about  three-quarters  of  a  mile,  affording  a  boat  landing  during  smooth  weather  for  the 
light-house  people.  In  the  vicinity  of  Diablo  the  faces  of  the  cliffs  show  of  a  reddish  purple  color.  The  rock 
is  very  hard  and  flinty,  “  traversed  by  seams  of  quartz,  and  has  a  banded  or  belted  structure,  so  that  it 
resembles  varieties  of  jasper.  •  •  •  •  •  It  exhibits  its  stratified  character  most  distinctly.  It  is 

also  found  at  the  cinnabar  mine  of  New  Almaden.** 

The  red  specks  found  on  the  bar  are  doubtless  derived  from  the  disintegration  of  these  reddish  cliffs. 

From  Diablo  the  shore  is  jagged  and  iiTegular  to  Lime  Point  Bluff,  495  feet  high,  distant  one  mile, 
and  bearing  NE.  f  E.  Off  this  point  are  several  high  rocks,  but  they  are  so  close  to  the  bluff  as  to  be 
distinguishable  only  from  certain  directions.  From  Lime  Point  Bluff  to  Fort  Point  the  distance  is  barely  a 
mile,  and  the  bearing  S.  by  E.  ^  E.  This  is  the  narrowest  part  of  the  Golden  Gate.  Thence  the  bay 
begins  to  open  well  to  the  northeast. 

On  the  south  side,  eastward  from  Fort  Point,  the  shore  is  low,  flat,  and  marshy  to  Point  San  Jose, 
distant  miles,  and  bearing  E.  by  N.  This  point  is  moderately  high,  with  a  few  houses  clustering  upon  it, 
and  is  locally  known  as  Black  point.  Off  this  reach  was  the  “  outer  anchorage  **  of  former  navigators,  and 
the  Presidio  of  San  Francisco  is  seen  a  short  distance  behind  it. 

“It  is  a  curious  and  interesting  fact  that  the  sand  beach  between  Fort  Point  and  Point  San  Josef  has 
been  thrown  up  by  the  surf  upon  an  extensive  alluvial  deposit,  which  has  the  character  of  a  peat  bog  or 
swamp.  When  the  tide  is  very  low  the  edge  of  this  peat  formation  may  be  seen.  Large  masses  of  the  peat 
are  also  broken  out  during  storms,  and  thrown  up  on  the  sand  of  the  beach.  This  sand  and  all  the  loose 
round  boulders,  from  three  to  eight  inches,  or  more,  in  diameter,  rest  upon  a  foundation  of  the  peat ;  and  the 
continuation  of  the  peat  is  found  in  the  swamp  or  flat  meadow  land  which  lies  inside  the  belt  of  sand,  and 
between  it  and  the  base  of  the  sandstone  hills.  It  is  very  difficult  to  account  for  the  formation  of  this  swamp 
under  conditions  like  those  at  present  existing.** 
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•*  A  strong  current  is  constantly  setting  back  and  forth  through  the  channel,  and  the  action  of  the  surf 
constantly  undermines  and  encroaches  upon  the  beach,  so  that  the  present  action  is  destructive,  and  the 
swamp  could  not  possibly  have  been  formed  while  the  Golden  Gate  was  open  as  we  now  find  it.”  These 
remarks  are  taken  from  a  geological  report  of  the  coast  of  California,  by  W.  P.  Blake,  esq. — (See  Coast 
Survey  Report  for  1855,  page  38Q.) 

From  Point  San  Jose  to  North  Point,  at  the  base  of  Telegraph  hUl,  the  distance  is  one  mile,  and  the 
bearing  E.  |  N.  All  this  space  forms  part  of  the  city  of  San  Francisco,  and  is  covered  with  houses.  The 
shoreline  is  denominated  the  North  beach,  and  from  about  the  middle  of  the  lowest  part  projects  a  long 
wharf  over  the  flats  to  three  fathoms  water.  This  has  naturally  caused  a  great  deposit  around  it,  and  now 
only  4 J  feet  of  water  can  be  obtained  at  the  northwest  part  of  the  wharf  at  mean  low  water. 

Telegraph  hill  rises  to  a  height  of  301  feet  above  the  mean  level  of  the  bay,  and  is  covered  with  houses 
to  its  summit  wherever  building  room  can  be  obtained.  The  present  plan  of  the  city  grades  contemplates 
the  entire  removal  of  this  hill. 

The  geographical  position  of  the  triangulation  station  of  the  Coast  Survey,  upon  its  summit,  is : 


o  /  // 

Latitude .  37  48  00.1  north. 

Longitude . . .  122  23  19.4  west. 

A.  m.  f. 

Or,  m  time .  8  9  33.3, 


Upon  this  hill  was  formerly  erected  a  telegraph  or  semaphore,  by  which  intelligence  of  the  arrival  of 
vessels  off  the  Golden  Gate  was  made  known  to  the  city — Whence  the  name  of  the  hill. 

ALCATRAZ  ISLAND  AND  LIGHT. 

This  is  the  first  island  that  is  opened  in  entering  the  Golden  Gate,  and  upon  it  is  erected  a  light-house. 
The  island  is  nearly  600  yards  long,  in  a  W.N  W.  direction,  by  about  260  in  width,  and  rises  to  an  elevation 
of  135  feet  above  high  water.  The  summit  is  flat,  falling  away  gently  on  all  sides  for  some  distance,  and 
then  at  the  sides  dropping  perpendicularly.  Upon  the  top  exists  a  thin  layer  of  earth,  but  the  island  is 
composed  of  a  fine-grained  and  “very  compact  sandstone  of  a  dark  bluish  green  color.  It  is  regularly 
stratified  in  beds  of  varying  thickness,  and  often  separated  by  thin  layers  of  argillaceous  shale.  It  appears 
to  contain  a  large  amount  of  protoxide  of  iron,  which  changes  to  the  hydrous  sesquioxide  on  exposure.” 
Deep  water  marks  exist  all  round  the  island,  and,  with  the  exception  of  one  or  two  places,  the  sides  are  so 
steep  that  a  landing  is  effected  with  difficulty.  Extensive  fortifications  are  now  in  course  of  construction 
upon  it.  At  the  BE.  side  a  small  pier  has  been  built  to  receive  stores,  ordnance,  and  materials.  Off  the 
NW.  part,  foul  bottom  makes  out  about  300  or  400  yards. 

Alcatraz  Island  light-house  is  built  on  the  summit  of  the  island,  and  bears  NW.  from  Telegraph  hill, 
distant  1§  mile;  from  Fort  Point  NE.  f  E.,  distance  2|  miles. 

The  light  is  a  Jixed  harbor  light  of  the  natural  color,  and  of  the  third  order  of  Fresnel,  illuminating 
the  entire  horizon,  and  exhibited  from  sunset  to  sunrise.  It  is  160  feet  above  the  level  of  the  sea,  and 
should  be  seen  from  the  sea,  under  ordinary  states  of  the  atmosphere,  at  a  distance  of  14  miles,  or  outside 
the  bell-boat  off  the  bar. 

Its  geographical  position,  as  determined  by  the  Coast  Survey,  is : 


Latitude .  37  49  26.6  north. 

Longitude .  122  24  18.8  west. 

A.  m.  f. 

Or,  in  time .  8  9  37.3. 


Fog-bell  on  Alcatraz  island, — The  framework  supporting  the  bell  is  built  on  the  southeastern  extremity 
of  the  island,  close  to  the  water’s  edge,  and  is  elevated  about  30  feet  above  the  water.  The  bell  weighs 
1,092  pounds,  and,  during  foggy  or  thick  weather,  is  struck  by  machinery  four  blows  at  intervals  of  eight 
seconds,  followed  by  a  pause  of  fifteen  seconds. 

Alcatraz  is  the  Spanish  name  of  the  island ;  Beecliy  erroneously  calls  it  Alcatrasses ;  the  local  name  is 
Bird  island. 

No  hidden  dangers  have  been  discovered  in  the  entrance  outside  of  the  line  from  Fort  Point  to  Lime 
Point  Bluff,  but  there  are  several  inside. 

39  c  s 
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Presidio  shoal,  Laving  fatlioms  upon  it,  lies  mile  inside  of  Fort  Point,  and  bears  NE.  by  E.  J  E. 
from  it,  or  tbree-quarters  of  a  point  eastward  of  tbe  line  between  tbe  lights  on  Fort  Point  and  Alcatraz 
island.  The  shoal  is  about  700  yards  long  within  the  four-fathom  curve,  and  over  half  a  mile  long  within  the 
five-fathom  curve.  It  is  very  narrow,  shows  sandy  bottom,  and  has  deep  water  all  around  it.  Its  general 
direction  is  on  the  above  mentioned  bearing. 

From  the  shoalest  part  the  Presidio  flag-staff  bears  S.  J  E.,  and  we  have  ventured  to  distinguish  the 
shoal  by  that  name. 

Anita  rock  shows  above  water  at  low  tides,  and  is  situated  1^  mile  inside  of  Fort  Point,  and  bears  E. 
by  N.  from  it.  It  is  only  300  yards  from  the  low  beach,  and  has  deep  water  close  around  it. 

“  A  spar  buoy,  painted  red,  with  even  numbers,  has  been  placed  in  three-fathoms  water,  about  half  a 
cable's  length  due  west  from  the  shoalest  part  of  Anita  rock.  Vessels  should  not  approach  this  buoy  within 
a  cable's  length,  as  a  strong  current  sets  across  the  rock."  It  was  named  after  the  United  States  quarter¬ 
master's  barque  Anita  that  stinick  upon  it. 

Bird  or  Arch  rock  is  a  small  pyramidal  rock,  about  45  feet  in  diameter,  30  feet  high,  and  bearing  W.  f 
S.,  distant  seven-eighths  of  a  mile  from  the  light-house  on  Alcatraz  island.  When  seen  in  the  direction  from 
or  towards  the  Presidio  shoal,  it  presents  a  perforation  at  low  tides. 

Shag  rock  is  a  low  white-topped  rock,  about  half  a  mile  nearly  N.NE.  from  Bird  roclc  From  Alcatraz 
light  it  bears  W.  by  N.,  distant  one  mile.  For  about  300  yards  towards  Alcatraz  island  the  bottom  is  foul 
and  irregular,  but  outside  that  limit  10  fathoms  are  found.  The  rock  shows  about  four  feet  above  the 
highest  tides,  being  then  not  more  than  8  or  10  feet  in  extent. 

Wreck, — The  wreck  of  the  “Flying  Dragon,"  sunk  early  in  1862,  inside  the  Golden  Gate,  ha^  been 
found  in  the  track  of  vessels  passing  close  to  or  between  Bird  and  Shag  rocks.  There  is  plenty  of  water 
around  this  obstruction. 

From  it  the  following  bearings  are  given  to  determine  its"position : 

Shag  rock,  N.  14°  E.,  distant  670  yards. 

Bird  rock,  S.  88°  E.,  distant  330  yards. 

Bird  rock  is  on  with  the  highest  point  of  Yerba  Buena  island  from  the  wreck. 

Blossom  rock  is  a  ledge  having  five  feet  water  upon  it  at  the  lowest  tides,  and,  within  the  three-fathom 
curve,  is  about  300  by  200  yards  in  extent,  with  deep  water  outside  these  limits.  A  spar  buoy,  painted  with 
red  and  black  horizontal  stripes,  has  been  placed  in  four  fathoms  water,  about  half  a  cable's  length  due 
south  from  the  shoalest  part  of  the  ledge.  Vessels  should  not  approach  this  buoy  from  any  direction  nearer 
than  a  cable's  length.  In  the  winter  of  l863-'64  it  was  tom  from  its  moorings  during  a  heavy  norther. 

This  ledge  bears  E.  by  S.  from  Alcatraz  light,  and  1 J  mile  distant,  being  almost  on  the  line  joining  the 
south  points  of  Alcatraz  and  Yerba  Buena  islands.  From  the  summit  of  Telegraph  hill  it  bears  N.  6°  W., 
distant  one  mile. 

It  was  discovered  and  named  by  Beechy,  after  his  ship,  in  November,  1826. 

Yerha  Buena  island  is  the  large  high  island  opened  to  the  east  and  south  of  Alcatraz  after  entering  the 
Golden  Gate.  The  western  point  of  this  island  is  If  mile  from  Telegraph  hill,  and  the  bearing  NE.  by  E. 
Its  peak  is  343  feet  high ;  the  sides  steep  and  irregular,  and  rising  to  a  ridge  running  nearly  east  and  west. 
On  the  western  or  San  Francisco  side  the  water  is  very  deep  close  in  shore,  but  from  the  NW.  point  a 
three-fathom  bank  extends  1 J  mile  N  W.  by  N.,  spreading  to  the  eastward  for  half  a  mile,  and  thence  running 
to  the  NE.  point.  The  wreck  of  the  ship  Crown  Princess  lies  in  five  fathoms  on  the  western  edge  of  this 
bank,  and  a  day-mark,  painted  red,  has  been  attached  to  her,  consisting  of  a  plank  seven  inches  by  three,  30 
feet  long,  showing  15  feet  above  high  water,  with  a  board  five  feet  long,  nailed  across  just  below  the  top. 
The  following  bearings  and  distances  give  its  position  : 

Alcatraz  Island  light-house,  W.  by  S.,  2J  miles. 

Telegraph  hill,  SW.  by  S.,  IJ  mile. 

West  end  of  Yerba  Buena  island,  SE.  by  S.  J  S.,  f  mile. 

East  end  of  Yerba  Buena  island,  E.  by  S.  f  S.,  one  mile. 

In  early  times  this  island  is  said  to  have  been  densely  covered  with  wood,  and  was  known  to  navigators 
and  whalers  as  Wood  island.  Now  it  has  but  a  few  sembby  trees.  In  1839  a  large  number  of  goats  was 
placed  upon  it,  and  it  received  the  still  popular  name  of  Goat  island.  On  a  recent  map  of  California  (1858) 
it  is  called  Ghotc  island. 
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Angd  Uland. — When  passing  through  the  narrowest  part  of  the  Golden  Gate  this  large  island  bears 
about  N.NE.,  and  is  seen  as  an  island  for  a  very  short  time  when  in  the  narrowest  part  of  the  Golden  Gate. 
It  has  an  irregnlar  and  bold  shore-line  of  about  five  miles,  and  an  area  of  one  square  mile.  It  rises  to  a 
height  of  771  feet,  is  covered  with  grass  and  bushes,  and  cut  in  every  direction  by  deep  gulleys.  As  seen 
from  the  southeastward  it  appears  pai*t  of  the  northern  peninsula,  but  is  divided  from  that  on  its  NW.  face 
by  Raccoon  straits,  three-quarters  of  a  mile  in  width,  having  a  depth  of  water  ranging  from  10  to  30 
fathoms,  and  a  very  strong  current.  A  narrow  high  jutting  point  makes  out  from  the  SE.  portion  of  the 
island,  bearing  N.  f  W.  from  Alcatraz  Island  light,  and  distant  1^  mile.  From  this  head  the  general  trend 
of  the  southern  face  for  over  a  mile  is  W.  by  S.  toward  Saucelito  Point. 

Punta  de  loa  Cavallos  is  half  a  mile  N.NW.  from  Lime  Point  bluff.  The  shore-line  between  them  falls 
slightly  back,  and  a  very  small  valley  makes  down  from  the  high  hills  behind. 

Point  Saucelito. — From  Point  Cavallos  the  general  trend  of  the  shore  is  NW.  by  N.  for  IJ  mile  to 
Point  Saucelito,  with  nearly  a  straight  shore-line.  One  mile  from  Point  Cavallos  is  the  anchorage  of 
Saucelito,  where  men-of-war  and  whalers  formerly  anchored.  It  lies  abreast  of  a  few  houses  forming  the 
town  of  Saucelito,  whence  much  of  the  water  used  in  San  Francisco  was  formerly  taken  in  steam  water-boats. 
North  of  this  anchorage  is  a  large  bay,  with  but  a  few  feet  of  water.  From  Saucelito  Point  to  the  western 
point  of  Angel  island  the  distance  is  If  mile,  and  the  bearing  NE.  by  E  ^  E. 

To  Peninsula  Point,  forming  the  southwestern  part  of  Raccoon  straight,  the  distance  is  one  mile,  and 
bearing  NE.  §  E. 

The  following  list  of  geographical  positions  in  San  Francisco  bay  is  taken  from  the  published  reports 
of  the  United  States  Coast  Survey : 

“ Outer  telegraph  station**  on  the  summit  of  the  hill  behind  Point  Lobos. 


o  /  // 

Latitude . . .  37  46  50.2  north. 

Longitude .  122  29  23.3  west 

h.  m.  9. 

Or,  in  time .  8  09  57.5. 


“  Presidio,  **  near  the  Presidio  of  San  Francisco.  Primary  astronomical  station. 

O  /  II 


Latitude .  37  47  29.8  north. 

Longitude . . . - .  122  26  15.0  west. 

k.  m.  9. 

Or,  in  time . . . .  8  09  45.0. 


Magnetic  variation,  15^  27'  east  in  February,  1852 ;  yearly  ii^crease,  1'. 

Telegraph  hill,  near  the  San  Francisco  observatory.  Primary  astronomical  station. 

o  i  U 


Latitude . .  . .  37  47  52.8  north. 

Longitude .  122  23  10  west. 

h.  tn.  9. 

Or,  in  time . .  8  09  32.5. 


The  highest  part  of  the  hill  is  301  feet  above  the  mean  level  of  the  bay. 

Rincon,  summit  of  the  slight  hill  NE.  of  South  Park.  Secondary  astronomical  station. 

O  !  II 


Latitude .  37  47  00.6  north. 

Longitude .  122  22  32  west. 

h.  m  9 

Or,  in  time .  8  09  30.1. 


SAILING  DIRECTIONS  FOR  APPROACHING  AND  ENTERING  SAN  FRANCISCO  BAY. 

In  approaching  the  coast  every  opportunity  should  be  seized  for  determining  the  vessel’s  position,  as 
fogs  and  thick  weather  prevail  near  the  land.  Vessels  coming  from  the  southward  make  the  coast  about 
Point  Ano  Nuevo,  (lat.  37°  07'  N.,)  and  follow  it  at  a  distance  of  four  or  five  miles  up  to  the  bar.  Steamers 
keep  close  under  the  land  for  fear  of  losing  it  in  foggy  weather.  Coming  from  the  westward  they  first  sight 
the  South  Farallon  island,  (latitude  37^  42'  N.,)  having  the  light-house  upon  it,  and  keep  upon  either  side 
of  it;  but  it  is  preferable  to  go  to  the  southward,  especially  in  thick  weather  and  at  night,  as  the  vicinity  of 
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the  island  has  not  yet  been  surveyed  in  detail.  From  the  South  Farrallon  light-house  the  Point  Boneta 
light  bears  NE.  by  E.,  23|  miles;  and  the  bell-boat  outside  the  bar  bears  NE.  by  E.  J  E.,  16J  miles. 
Coming  from  the  northwestward  they  make  Punta  de  los  Reyes,  597  feet  high,  in  latitude  38^  00'  N., 
longitude  123^  00'  W.,  and  pass  within  two  or  three  miles  of  it,  15  fathoms  being  found  within  a  quarter  of 
a  mile  from  it,  but  vessels  are  apt  to  lose  the  wind  by  getting  too  close  under  it.  From  the  western  extremity 
of  this  point  the  Point  Boneta  light  bears  E.  f  S.,  distant  25f  miles,  the  line  passing  over  the  tail  of 
Duxbury  reef,  at  a  distance  of  17^  miles  from  Los  Reyes.  To  the  bell-boat  off  the  bar  the  bearing  is  SE. 
by  E.  I  E.,  and  distance  22j  miles. 

The  bell-boat,  1 J  mile  outside  of  the  bar,  is  placed  on  the  prolongation  of  the  range  from  Alcatraz  island 
to  Fort  Point,  giving  a  course  NE.  f  E.  for  vessels  entering  the  Golden  Gate,  and  designated  by  Belcher  the 
“  fair  way  line,”  and  he  calls  the  island  and  fort  the  “fair  way  marks.”  But  with  a  heavy  swell  on  the  bar 
this  range  should  be  used  merely  as  a  line  of  reference,  because  on  the  bar  it  passes  over  a  small  five-fathom 
spot,  while  half  a  fathom  more  can  be  obtained  for  a  distance  of  two  miles  both  north  and  south  of  it.  In 
clear  weather  and  with  a  favorable  wind  a  vessel  can  cross  the  bar  in  not  less  than  five  fathoms  from  the 
line,  having  the  north  end  of  Alcatraz  island  just  open  by  Point  Boneta,  (NE.  by  E.  f  E.,)  round  to  the 
shore  south  of  Point  Lobos,  (N.  by  W.  J  W.)  Northward  of  the  former  line  the  four-fathom  bank  (having 
3f  fathoms  on  it)  commences  one  mile  west  of  Boneta,  and  stretches  out  over  three  miles,  with  a  breadth  of 
one  mile.  Upon  this  bank  the  clipper  Golden  Fleece  struck  in  1857,  and  came  into  port  with  seven  or  eight 
feet  of  water  in  her  hold.  She  was  the  second  of  her  name  that  was  unfortunate  in  entering  the  harbor, 
the  first  having  been  totally  lost  on  Foii;  Point. 

Between  the  eastern  extremity  of-  the  “four-fathom  bank”  and  the  shore,  the  distance  is  seven-eighths 
of  a  mile,  and  within  this  space  can  be  found  the  deepest  water  for  entering  the  harbor,  but  it  would  be 
dangerous  for  a  sailing  vessel  to  attempt  it  with  a  flood  tide  and  light  winds.  While  it  is  breaking  on  the 
bank  only  a  heavy  swell  is  found  through  this  8^-fathom  channel,  and  small  sailboats  have  passed  in  safety 
when  they  dared  not  try  the  bar.  We  entered  by  it  in  the  brig  Wyandot,  in  June,  1854,  and  the  steamship 
Columbia  frequently  used  it  in  leaving  the  harbor  for  the  upper  coast  when  the  heavy  weather  on  the  bar 
would  otherwise  have  delayed  her  in  port.  Close  in  under  the  cliffs,  two  or  three  miles  above  Boneta,  we 
anchored  in  eight  fathoms,  with  muddy  bottom. 

During  clear,  moderate  weather  any  vessel  can  cross  the  bar,  within  the  limits  we  have  mentioned, 
without  running  until  she  has  got  on  the  “fair  way  line,”  whereby  she  might  los^  her  slant  of  wind.  Should 
the  wind  fail,  or  be  light,  and  the  current  adverse,  anchor  outside  the  bar  in  15  fathoms,  mud  and  fine  sand ; 
or,  after  crossing  the  bar,  in  6  to  10  fathoms,  fine  grey  sand,  with  red  specks  in  some  places.  Run  in  mid¬ 
channel  between  the  heads ;  avoid  too  close  proximity  to  the  northern  shore,  not  only  in  entering,  but  in 
leaving ;  the  high,  bold  bluffs  causing  calms  and  baffling  airs,  even  with  a  southeaster  blowing  out.  On  the 
last  of  January,  1864,  during  a  southeaster,  three  vessels  were  at  one  time  becalmed  under  the  northern 
shore,  and  baffled  with  variable  aira  and  strong  current  eddies  for  several  houre.  One  of  them,  the  barkentine 
Jenny  Ford,  was  canied  on  Point  Diablo  and  totally  wrecked.  Between  Fort  Point  and  the  opposite  shore, 
take  special  care  not  to  approach  Fort  Point  too  close,  because  the  currents  set  around  it  irregularly  and 
with  great  rapidity,  and  the  bottom  is  uneven  and  rocky.  A  depth  of  69  fathoms  is  given  in  the  centre  of 
the  channel.  In  the  Golden  Gate  we  have  measured  an  ebb  current  running  about  six  miles  per  hour.  As 
a  general  rule,  the  winds  increase  within  the  heads,  drawing  in  very  strongly  abreast  of  Fort  Point. 
When  off  this  point  steer  for  Alcatraz  light-house  until  the  north  point  of  Telegraph  hill  bears  E.  by 
then  steer  to  give  it  a  berth  of  a  quarter  of  a  mile,  running  through  among  the  shipping. 

In  making  the  port  at  night  it  is  customary  to  run  for  the  bell-boat,  and  cross  the  bar  with  Fort  Point 
light  on  with  Alcatraz  island  light,  or  better,  the  latter  a  little  open  to  the  northward.  But  this  practice 
frequently  involves  much  delay  and  annoyance  when  the  wind  will  not  permit  a  vessel  to  attain  this  position 
without  a  tack.  With  Boneta  light  bearing  from  N.  by  W.  to  NE.  by  E.  a  vessel  may  boldly  run  on  within 
those  limits,  and,  unless  there  be  a  heavy  swell,  safely  cross  the  four-fathom  bank.  Give  Boneta  a  berth  of 
a  mile,  and  when  within  the  heads,  and  Boneta  abeam,  gradually  open  Alcatraz  light  north  of  Fort  Point, 
until  abeam  of  the  latter;  then  run  for  Alcatraz  until  the  lights  of  the  shipping  show  the  vesseTs  position. 
Hauling  up  for  them,  anchor  off  the  north  beach  in  10  fathoms,  or  off  the  northeast  front  of  the  city  in  10 
fathoms,  soft  mud. 

In  coming  upon  the  coast  in  thick  foggy  weather,  sailing  vessels  should  not  run  into  less  than  50  fathoms 
because  the  water  around  the  South  Farallon,  and  off  Point  San  Pedro  and  Punta  de  los  Reyes,  is  very 
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bold.  It  is  believed,  however,  that  a  30-fathom  bank  exists  at  a  considerable  distance  to  the  westward  of 
the  last.  Southwest  of  the  line  passing  through  the  Farallones  and  Noonday  rock,  the  100-fathom  curve  is 
only  four  miles  distant,  and  the  50-fathom  curve  only  two  miles,  with  a  very  irregular  bottom.  If  the 
Farallones  be  made,  a  course  can  be  easily  laid  for  the  bar,  but  it  would  be  unadvisable  to  run  into  less  than 
10  fathoms,  soft  mud,  if  the  bell-boat  be  not  heard,  as  the  set  and  strength  of  the  currents  o£f  the  bay  are 
yet  undetermined.  Belcher  says  that,  being  caught  in  a  fog,  he  anchored  in  15  fathoms,  to  the  southward  of 
the  bar,  and  determined  “  that  southerly  of  the  fair  way  line  the  ebb  tide  set  N.NE.,  flood  S.SW.’*  We 
suppose  he  means  from  the  N.NE.,  and  flrom  the  S.SW.  During  the  season  of  freshets  in  the  Sacramento 
and  tributaries  the  discolored  water  outside  the  bar  will  frequently  point  out  the  position  of  the  entrance. 

Steamers  in  thick  weather  were  accustomed  to  run  close  along  the  coast,  and  endeavored  to  make  the 
land  north  of  Point  San  Pedro,  running  in  until  they  got  about  15  fathoms,  and  then  laying  a  course  for  the 
bar,  shoaling  upon  it  to  about  five  fathoms,  and  then  gradually  deepening,  while  the  fog-gun  gave  the 
direction  of  Boneta  light.  Before  the  establishment  of  the  fog-gun  the  steamship  “  Tennessee  ”  was  wrecked 
two  miles  north  of  Boneta,  when  seeking  for  the  entrance  in  a  dense  fog;  the  steamship  S.  S.  Lewis,  just 
north  of  Duxbury  reef;  and  the  U.  S.  revenue  brig  Lawrence,  between  points  Lobos  and  San  Pedro. 
Steamers  and  clippers  are  afraid  to  approach  the  bar  in  thick  weather.  We  have  entered  in  a  dense  fog 
without  hearing  the  bell,  and  the  general  opinion  is  that  it  is  ineffective. 

As  it  has  been  frequently  stated  that  Beechy  did  not  intend  to  adopt  the  range.  Fort  Point  and  Alcatraz 
island  as  a  fair  way  over  the  bar  to  the  entrance,  we  here  quote  his  directions,  as  published  under  authority 
of  the  Lords  of  the  Admiralty.  ‘‘In  crossing  the  bar  it  is  well  to  give  the  northern  shore  a  good  berth, 
and  bring  the  small  white  island,  Alcatrasses,  in  one  with  the  fort  or  south  bluff,  if  it  can  be  conveniently 
done,  as  they  may  then  insure  six  fathoms;  but  if  ships  get  to  the  northward  so  as  to  bring  the  south 
bluff  in  one  with  the  island  of  Yerba  Buena,  they  will  find  but  4 J ;  •  •  •  •  to  the  northward  of  this 

bearing  the  water  is  more  shallow.^' 

**  Approaching  the  entrance,  the  island  of  Alcatrasses  may  be  opened  with  the  fort,  and  the  best 
directions  are  to  keep  mid-channel,  or  the  weather  side'* 

In  his  narrative  he  says :  **  The  best  part  for  crossing  is  with  the  island  of  Alcatrasses  in  one  with  the 
fort.” — (Vol.  1,  page  345.)  When  approaching  the  harbor  he  steered  directly  into  it,  and  in  crossing  the 
bar  the  depth  of  water  gradually  diminished  to  five  fathoms ;  this  would  have  been  of  no  consequence  had 
it  not  been  for  a  swell  which  rolled  so  heavily  over  the  bank  that  it  continually  broke ;  and,  though  our 
depth  of  water  was  never  less  than  4J  fathoms,  -the  ship  on  two  or  three  occasions  disturbed  the  sand  with 
her  keel.  The  tide  was,  unfortunately,  against  us,  and  the  swell  propelled  the  ship  just  sufficiently  fast 
for  her  to  steer  without  ’gaining  any  ground)  so  that  we  remained  in  this  position  several  hours.” — (Vol.  1, 
page  345.) 

The  U.  S.  sloop-of-war  Vincennes,  during  the  cruise  of  the  Exploring  Expedition,  anchored  on  the  bar 
in  a  calm,  and,  when  the  fiood  tide  made  it  brought  up  a  swell  that  broke  over  her. 

In  heating  out,  vessels  start  on  the  last  quarter  of  the  flood,  make  the  first  tack  to  the  northward  of  the  * 
Blossom  rock,  and  weather  it  on  the  second ;  thence  they  keep  between  Alcatraz  and  the  south  shore,  avoid¬ 
ing  Bird  rock,  one  mile  west  of  the  south  end  of  the  island,  and  giving  a  good  berth  to  Fort  Point,  past 
which  the  ebb  current  will  carry  them  rapidly,  (with  a  strong  tendency  towards  the  south  shore,)  and  a 
couple  more  tacks  carry  them  clear  of  the  heads.  If  the  vessel  be  bound  to  the  northward,  and  the  weather 
shut  in  thick,  with  the  wind  to  the  northwest,  she  makes  a  tack  off  shore  to*  the  southward  of  the  Farallones; 
if  the  weather  be  clear  short  tacks  are  made  off  shore  until  she  works  up  to  Los  Reyes,  because  the  sea  to 
the  leeward  of  that  headland  is  much  smoother  and  the  current  less ;  then  stands  off  until  a  course  can  be 
made  for  her  port. 

The  winds. — It  has  been  advised  to  work  close  along  shore  to  northern  ports  during  the  summer  north¬ 
west  winds,  and  take  the  chances  of  land  breezes  to  make  latitude,  but  the  attempt  will  double  the  length  of 
any  voyage.  Baffling  light  airs  and  calms  frequently  exist  along  the  coast,  while  vessels  several  hundred 
miles  off  have  strong  NW.  winds.  Moreover,  along  the  coast  we  know  that  the  current  frequently  sets  two 
miles  per  hour  from  the  northward,  except  very  close  under  the  shores.  In  our  experience  we  never  yet 
have  met  a  wind  off  the  land  north  of  San  Francisco,  and  very  rarely,  indeed,  south  of  it,  except  in  the 
region  of  the  Santa  Barbara  channel.  As  a  general  rule,  it  may  be  safely  stated  that  the  summer  winds 
follow  the  line  of  the  coast,  nearly,  and  gradually  draw  towards  and  over  the  land  In  winter,  with  winds 
from  the  southward,  this  is  not  so  marked. 
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From  April  to  October,  inclusive,  the  prevailing  wind  is  from  the  northwest,  changing  to  west  in  valleys 
opening  upon*  the  coast,  but  in  no  case  so  strongly  as  through  the  Golden  Gate.  During  the  summer  the 
wind  sets  in  strong  about  10  a.  m.,  increasing  until  nearly  sunset,  when  it  begins  to  die  away.  During  its 
height  it  almost  regularly  brings  in  a  dense  fog,  which,  working  its  way  over  the  peninsula,  meets  that 
already  advanced  through  the  Golden  Gate,  and  envelopes  San  Francisco  and  the  bay  by  sunset.  As  a  rule, 
the  breeze  does  not  dispel  the  fog.  If  a  fog  exists  outside,  the  wind  is  sure  to  bring  it  in,  but  the  heated  * 
earth  dissipates  it  for  a  time. 

From  November  to  March  the  wind  is  frequently  from  the  southeast,  blowing  heavily,  working  round 
to  the  southwest,  with  a  large  and  broken  swell  from  the  SW.,  weather  thick,  rainy,  and  squally ;  the  wind 
not  unfrequently  ending  at  NW.,  with  an  ugly  cross  sea.  During  heavy  southeasters  the  sea  breaks  upon 
the  San  Francisco  bar,  clean  across  the  entrance,  presenting  a  fearful  sight.  The  sound  can  be  heard  at  the 
anchorage  in  front  of  the  city. 

During  some  winters  a  hard  “norther”  will  spring  up  and  blow  steadily  and  strongly  from  one  to  five 
days,  with  a  clear  blue  sky,  and  cold  bracing  weather.  Winds  rarely  blow  from  points  between  north,  round 
by  the  east,  to  southeast. 

The  further  north  we  advance,  the  heavier  blow  the  gales  in  the  winter.  The  northwest  winds  are  not 
predicted  by  the  barometer,  but,  from  the  southeast,  almost  invariably ;  the  mercury  falling  one  inch  from  its 
usual  height  of  about  thirty  inches.  When  it  begins  to  rise,  the  wind  may  be  looked  upon  as  soon  to  shift 
round  by  the  west,  and  to  decrease.  Only  in  one  instance  during  our  experience  has  this  failed,  and  that 
was  off  the  Strait  of  Juan  de  Fuca.  , 

On  the  tops  of  the  mountains  bordering  the  coast,  light  variable  and  easterly  airs  are  frequently 
experienced  whilst  the  northwest  winds  are  blowing  freshly  along  the  seaboard.  Upon  Sulphur  Peak,  in 
latitude  38®  46',  and  26  miles  from  the  coast,  we  have  had  fresh  breezes  from  the  E.NE.,  whilst  the  usual 
northwest  winds  were  prevailing  off  shore.  On  Ross  mountain,  only  three  miles  from  the  sea,  and  rising 
2,197  feet  from  the  right  bank  of  the  Slavianska  river,  we  found  variable  airs  when  strong  summer  winds  were 
blowing  below. 

TIDES  AT  SAN  FRANCISCO. 

As  a  general  rule,  there  are  upon  the  Pacific  coast  of  the  United  States  one  large  and  one  small  tide 
during  each  day,  the  heights  of  two  successive  high  waters— occurring  one,  a.  m.,  and  the  other,  p.  m.  of  the 
same  twenty-four  hours — and  the  intervals  from  the  next  preceding  transit  of  the  moon  are  very  different, 
so  much  so  that  at  certain  periods  a  rock  which  has  3J  feet  upon  it  at  low  tide,  may  be  awash  on  the 
next  succeeding  low  water. 

These  inequalities  depend  upon  the  moon’s  declination.  They  disappear  near  the  time  of  the  moon’s 
declination  being  nothing,  and  are  greatest  about  the  time  of  its  being  greatest.  The  inequalities  for  low 
water  are  not  the  same  as  for  high,  though  they  disappear  and  have  the  greatest  value  at  nearly  the  same 
times. 

When  the  moon’s  declination  is  north,  the  higher  of  the  two  high  tides  of  the  twenty-four  hours  occurs 
at  San  Francisco  about  eleven  and  a  half  hours  after  the  moon’s  transit ;  and  when  the  declination  is  south, 
the  lower  of  the  two  high  tides  occurs  at  about  that  interval.  The  lower  of  the  two  low  waters  of  the  day  is 
the  one  which  follows  next  the  higher  high  water. 

The  corrected  establishment,  or  mean  interval  between  the  moon’s  transit  and  the  time  of  high  water  at 
San  Francisco,  is  XIIA.  Ylm,  The  mean  rise  and  fall  of  tides  is  3.6  feet;  of  spring  tides,  4.3  feet;  and  of  neap 
tides,  2.8  feet.  The  mean  duration  of  the  flood  is  Qk.  39wi.;  of  the  ebb,  54.  51m.;  and  of  the  stand,  34m. 
The  average  difference  between  the  corrected  establishment  of  the  a.  m.  and  p.  m.  tides  of  the  same  day  is 
14.  28m.  for  high  water,  and  04. 38m.  for  low  water.  The  differences  when  the  moon’s  declination  is  greatest 
are  24.  307a.  and  04.  48m.  The  average  difference  in  height  of  these  two  tides  is  1.1  foot  for  the  high 
waters,  and  2.2  feet  for  the  low  waters.  When  the  moon’s  declination  is  greatest  those  differences  are  1.5  foot 
and  3.7  feet,  respectively.  The  average  difference  of  the  higher  high  and  lower  low  waters  of  the  same  day 
is  5.2  feet,  and  when  the  moon’s  declination  is  greatest,  6.1  feet.  The  higher  high  tide  in  the  twenty-feur 
hours  occurs  about  114.  22m.  after  the  moon’s  upper  transit,  (southing,)  when  the  moon’s  declination  is  north, 
and  about  14.  2m.  before,  when  south.  The  lower  of  the  low  waters,  about  74.  after  the  higher  high  tide. 
The  greatest  observed  difference  between  the  two  low  waters  of  one  day  was  5.3  feet,  and  the  greatest 
difference  between  the  higher  high  and  lower  low  waters  of  one  day  was  8.5  feet. 
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The  following  tables  will  give  the  times  and  heights  of  high  and  low  waters  at  San  Francisco.  Similar 
tables  will  be  found  at  the  end  of  the  directory  for  San  Diego,  Astoria,  and  Port  Townshend. 

Tables  I  and  II  give  the  number  to  be  added  to  the  time  of  moon’s  transit  to  find  the  time  of  high 
water.  It  is  one  of  double  entry,  the  time  of  transit  being  placed  in  the  first  column,  and  the  number  of 
days  from  the  day  at  which  the  moon  had  the  greatest  declination  being  arranged  at  the  top  of  the  table. 
Entering  the  first  column  with  the  time  of  transit,  and  following  the  line  horizontally  until  we  come  under 
the  column  containing  the  days  firom  the  greatest  declination,  we  find  the  number  to  be  added  to  the  time 
of  transit  to  give  the  time  of  high  water.  If  the  moon’s  declination  is  south,  Table  I  is  to  be  used ;  if  north, 
Table  II. 

TABLES  FOR  SAN  FRANCISCO. 


Table  I. 


JP 

a 

s . 

■OOTH 

DBCLIKATION.— DATS  FROM  MOON’i 

ORKATB8T  PBCUMATION. 

Ss 

eg 

Before— 

After— 

Time 

7 

6 

5 

4 

3 

2 

1 

0 

1 

9 

3 

4 

5 

6 

7 

k.  m. 

A.  m. 

A.  M. 

A.  m. 

A.  m. 

A. «. 

A-  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  «. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

0  0 

11  43 

11  59 

12  15 

12  33 

12  50 

13  03 

13  17 

13  90 

13  19 

13  14 

13  07 

12  57 

12  45 

19  39 

19  18 

0  SO 

11  37 

11  53 

12  09 

19  27 

12  44 

12  57 

13  11 

13  14 

13  13 

13  08 

13  01 

19  51 

19  39 

19  96 

12  19 

1  0 

11  31 

11  47 

12  03 

12  21 

12  38 

12  51 

13  05 

13  08 

13  07 

13  02 

12  55 

12  45 

19  33 

19  90 

12  06 

1  SO 

11  25 

11  41 

11  57 

12  15 

19  39 

12  45 

19  50 

13  02 

13  01 

12  56 

19  49 

19  39 

19  97 

12  14 

19  00 

2  0 

11  19 

11  35 

11  51 

19  09 

19  96 

12  39 

19  53 

12  56 

19  55 

19  50 

12  43 

19  33 

19  91 

12  08 

11  54 

2  SO 

11  14 

11  30 

11  46 

12  04 

12  21 

19  34 

19  48 

12  51 

12  50 

19  45 

12  38 

12  98 

19  16 

19  03 

11  49 

3  0 

11  11 

11  97 

11  43 

12  01 

19  18 

12  31 

19  45 

12  48 

19  47 

19  49 

19  35 

19  25 

19  13 

12  00 

11  46 

3  SO 

11  11 

11  97 

11  43 

12  01 

19  18 

19  31 

12  45 

19  48 

19  47 

19  42 

12  35 

19  25 

12  13 

19  00 

11  46 

4  0 

11  16 

11  39 

11  48 

12  06 

19  93 

19  36 

19  50 

19  53 

19  52 

19  47 

19  40 

19  30 

12  18 

19  05 

11  51 

4  30 

11  24 

11  40 

11  56 

19  >« 

19  31 

12  41 

19  58 

13  01 

13  00 

19  55 

19  48 

12  38 

19  96 

19  13 

11  59 

5  0 

11  33 

11  49 

12  05 

19  23 

12  40 

12  53 

13  07 

13  10 

13  09 

13  04 

12  57 

19  47 

19  35 

19  92 

12  08 

5  30 

11  41 

11  57 

19  13 

12  31 

19  48 

13  01 

13  15 

13  18 

13  17 

13  19 

13  05 

19  55 

19  43 

12  30 

19  16 

6  0 

11  49 

12  05 

12  21 

12  39 

19  56 

13  09 

13  23 

13  26 

13  25 

13  90 

13  13 

13  03 

12  51 

12  38 

12  24 

.6  30 

11  54 

19  10 

12  26 

12  44 

13  01 

13  14 

13  28 

13  31 

13  30 

13  25 

13  18 

13  08 

12  56 

19  43 

12  29 

7  0 

12  01 

12  17 

12  33 

12  51 

13  08 

13  21 

13  35 

13  38 

13  37 

13  32 

13  25 

13  15 

13  03 

12  50 

12  36 

7  30 

iao7 

12  93 

19  39 

12  57 

13  14 

13  97 

13  41 

13  44 

13  43 

13  38 

13  31 

13  91 

13  09 

19  56 

19  49 

8  0 

12  12 

19  58 

12  44 

13  02 

13  19 

13  32 

13  46 

13  49 

13  48 

13  43 

13  36 

13  96 

13  14 

13  01 

19  47 

8  30  1 

12  15 

19  31 

12  47 

13  05 

13  22 

13  35 

13  49 

13  52 

13  51 

13  46 

13  39 

13  29 

13  17 

13  04 

12  50 

9  0 

12  14 

12  SO 

12  46 

13  04 

13  21 

13  34 

13  48 

13  57 

13  50 

13  45 

13  38 

13  28 

13  16 

13  03 

12  49 

9  30 

12  12 

12  28 

12  44 

13  02 

13  19 

13  32 

13  46 

13  49 

13  48 

13  43 

13  36 

13  26 

13  14 

13  01 

12  47 

10  0 

19  08 

19  94 

12  40 

12  58 

13  15 

13  28 

13  42 

13  <5 

13  44 

13  39 

13  32  j 

13  22 

13  10 

12  57 

12  43 

10  30 

12  09 

12  18 

12  34 

12  59 

13  09 

13  92 

13  36 

13  39 

13  38 

13  33 

13  26 

13  16 

13  01 

12  51 

12  37 

11  0 

11  55 

12  11 

12  27 

12  45 

13  09 

13  15 

13  29 

13  32 

13  31 

13  96 

13  19 

13  09 

19  57 

12  44 

12  30 

11  30 

11  47 

19  03 

12  19 

12  37 

12  54 

13  07 

13  21 

13  24 

13  23 

13  18 

13  11 

13  01 

12  49 

12  36 

12  22 

1 
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Table  IL 


RORTn  DBCUIVA.T10N. — DATS  FROIC  MOON’i 

8  oreatkst  declination. 

Before— 

After— 

7  6  5  4  3  3 

1 

0 

1 

3  3 

4  5  6  7 

A. 

m. 

A 

m 

A 

m 

A 

m. 

A. 

m 

A. 

m. 

A. 

m. 

A. 

m. 

A. 

A. 

m. 

A 

m 

A. 

m. 

A 

m. 

A 

m 

A 

m. 

A 

m. 

0 

0 

13 

27 

13 

11 

11 

55 

11 

37 

11 

30 

11 

07 

10 

53 

10 

50 

10 

51 

10 

56 

11 

03 

11 

13 

11 

35 

11 

38 

11 

53 

0 

30 

13 

21 

12 

05 

11 

49 

11 

31 

11 

14 

11 

01 

10 

47 

10 

44 

10 

45 

10 

50 

10 

57 

11 

07 

11 

19 

11 

32 

11 

46 

1 

0 

13 

15 

11 

59 

11 

43 

11 

25 

11 

08 

10 

55 

10 

41 

19 

38 

10 

39 

10 

44 

10 

51 

11 

01 

11 

13 

11 

36 

11 

40 

1 

30 

13 

09 

11 

53 

11 

37 

11 

19 

11 

02 

10 

49 

10 

35 

10 

33 

10 

33 

10 

38 

10 

45 

10 

55 

11 

07 

11 

30 

11 

34 

3 

0 

13 

03 

11 

47 

11 

31 

11 

13 

10 

56 

10 

43 

10 

29 

10 

36 

10 

27 

10 

33 

10 

39 

10 

49 

11 

01 

11 

14 

11 

28 

3 

30 

11 

58 

11 

43 

11 

36 

11 

08 

10 

51 

10 

38 

10 

34 

10 

31 

10 

32 

10 

27 

10 

34 

10 

44 

10 

56 

11 

09 

11 

23 

3 

0 

11 

55 

11 

39 

11 

23 

11 

05 

10 

48 

10 

35 

10 

31 

10 

18 

10 

19 

10 

34 

10 

31 

10 

41 

10 

53 

11 

06 

11 

SO 

3 

30 

11 

55 

11 

3, 

11 

33 

11 

05 

10 

48 

10 

35 

10 

21 

10 

18 

10 

19 

10 

24 

10 

31 

10 

41 

10 

53 

11 

06 

n 

30 

4 

0 

13 

00 

11 

44 

11 

28 

11 

10 

10 

53 

10 

40 

10 

26 

10 

33 

10 

34 

10 

29 

10 

36 

10 

46 

10 

58 

11 

11 

11 

35 

4 

30 

13 

08 

11 

53 

11 

36 

11 

18 

11 

01 

10 

48 

10 

34 

10 

31 

10 

10 

37 

10 

44 

10 

54 

11 

06 

11 

19 

11 

33 

5 

0 

12 

17 

12 

01 

11 

45 

11 

27 

11 

10 

10 

57 

10 

43 

10 

40 

10 

41 

10 

46 

10 

53 

11 

03 

11 

15 

11 

38 

11 

43 

5 

30 

13 

35 

12 

09 

11 

53 

11 

35 

11 

18 

11 

05 

10 

51 

10 

48 

10 

49 

10 

54 

11 

01 

11 

11 

11 

23 

11 

36 

11 

50 

6 

0 

13 

33 

IS 

17 

12 

01 

11 

43 

11 

26 

11 

13 

10 

.59 

10 

56 

10 

57 

11 

02  1 

11 

09 

11 

19 

11 

31 

11 

44 

11 

58 

6 

30 

13 

38 

IS 

12 

06 

11 

48 

11 

31 

11 

18 

11 

04 

11 

01 

11 

03 

11 

07 

11 

14 

11 

34 

11 

36 

11 

49 

13 

03 

7 

0 

13 

45 

13 

39 

12 

13 

11 

55 

11 

38 

11 

35 

11 

11 

11 

08 

11 

09 

11 

14 

11 

31 

11 

31 

11 

43 

11 

56 

13 

10 

7 

30 

13 

51 

13 

35 

12 

19 

13 

01 

11 

44 

11 

31 

11 

17 

11 

14 

11 

15 

11 

20 

37 

11 

37 

11 

49 

13 

03 

12 

16 

8 

0 

13 

56 

13 

40 

12 

24 

13 

06 

11 

49 

11 

36 

11 

23 

11 

19 

11 

30 

11 

35 

11 

33 

11 

42 

11 

54 

13 

07 

n 

21 

8 

30 

12 

59 

13 

43 

13 

27 

12 

09 

11 

53 

11 

39 

11 

35 

11 

33 

11 

23 

11 

38 

11 

35 

If 

45 

11 

57 

12 

10 

13 

34 

9 

0 

13 

58 

13 

42 

12 

36 

12 

08 

11 

51 

11 

36 

11 

34 

11 

31 

11 

32 

11 

27 

11 

34 

n 

44 

11 

56 

13 

09 

IS 

83 

9 

30 

13 

56 

13 

40 

12 

34 

13 

06 

11 

49 

11 

36 

11 

32 

11 

19 

n 

30 

11 

25 

11 

33 

11 

43 

11 

54 

13 

07 

12 

31 

10 

0 

13 

53 

13 

36 

13 

30 

13 

02 

11 

45 

11 

32 

11 

18 

11 

15 

11 

16 

11 

21 

11 

28 

11 

38 

11 

50 

12 

03 

12 

17 

10 

30 

12 

46 

12 

30 

13 

14 

11 

56 

11 

39 

11 

36 

11 

12 

11 

09 

11 

10 

11 

15 

11 

23 

11 

32 

11 

44 

11 

57 

13 

11 

11 

0 

13 

39 

13 

23 

13 

07 

11 

49 

11 

33 

11 

19 

11 

05 

11 

03 

11 

03 

11 

06 

11 

15 

n 

35 

11 

37 

11 

50 

13 

04 

11 

30 

13 

31 

12 

15 

11 

59 

11 

41 

11 

34 

11 

11 

10 

57 

10 

54 

10 

55 

11 

00 

11 

07 

11 

17 

11 

39 

11 

43 

11 

56 

Example. — Required  the  time  of  high  water  at  North  Beach,  San  Francisco,  on  the  7th  of  February,  1853. 

1st.  The  time  of  the  moon’s  transit  at  Greenwich,  from  the  British  Nautical  Almanac,  is  114.  41m.; 
the  longitude  of  San  Francisco,  84.  10m.,  requiring  a  correction  of  16m.  to  the  time  of  transit  at  San 
Francisco,  which  is  thus  found  to  be  114.  57m. 

2d.  The  moon’s  declination  is  south,  and  at  the  time  of  transit  about  two  days  after  the  greatest 
Entering  Table  I,  we  find  124.  (or  04.)  of  transit,  the  nearest  number  to  114.  57m.,  which  the  table  gives  . 
and  following  the  line  horizontally  until  we  come  to  two  days  after  the  greatest  declination  we  find  134.  147». 

To  114.  57m.  time  of  transit  of  moon,  February  7,  San  Francisco, 

Add  13  14  from  column  04.  transit,  and  two  days  after  greatest  declination. 

Sum  25  11,  or  14.  11m.,  February  8,  is  the  time  of  high  water  corresponding  to  the  transit  which 
we  took  of  February  7.  If  we  desire  the  tide  of  February  7,  we  must  go  back  to  the  moon’s  transit  of  the 
6th.  The  example  was  purposely  assumed  to  show  this  case. 

To  114.  01m.,  time  of  transit,  February  6,  1853, 

Add  13  31,  number  for  114.  transit,  and  one  day  from  greatest  declination. 

Sum  24  32,  time  of  high  water  04.  32m.,  a.  m.,  Fcbniary  7.  • 

The  approximate  times  of  the  successive  low  and  high  waters  of  the  day  will  be  found  by  adding  the 
numbers  in  Table  III  to  the  time  of  the  first  high  water  already  determined  by  Tables  I  and  II. 

TABLE  III. 

The  days  from  the  greatest  declination  are  written  in  the  first  and  last  columns  of  the  table.  The 
second,  third,  and  fourth  columns  refer  to  south  decimation,  and  the  fifth,  sixth,  and  seventh  to  north.  The 
second  column  gives  the  number  which  is  to  be  added  according  to  the  declination  to  the  time  of  high  water 
obtained  by  means  of  Tables  I  and  II,  to  give  the  next  low  water,  which  is  a  small  low  water.  The  third 
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contains  the  numbers  to  be  added  to  the  same  to  give  the  second  or  large  high  water.  The  fourth,  the 
numbers  to  be  added  to  the  same  to  give  the  second  or  large  low  water.  The  succeeding  columns  give  the 
numbers  to  be  used  in  the  same  way  for  north  declinations,  to  obtain  the  large  low  water,  the  small  high 
water,  and  the  small  low  water. 


[| 

II 

"  8 

■  S 

n  2 

M 

■  OUTB  DICUNA.T10N. 

hoeth  dbclikation. 

Daye  ftoro  moon’i 
greateit  declination. 

Low  wmter. 
(Small.) 

High  water. 
(Large.) 

Low  water. 
(Large.) 

Low  water. 
(Large.) 

High  water. 
(Small.) 

Low  water. 
(Small.) 

A. 

m. 

A. 

m. 

A. 

m. 

A.  m. 

A. 

IK. 

A. 

m. 

7 

5 

58 

13 

14 

18 

58 

5  44 

11 

46 

17 

44 

7 

6 

5 

36 

19 

49 

18 

48 

6  06 

19 

18 

17 

54 

6 

5 

5 

14 

19 

10 

16 

38 

6  28 

19 

50 

18 

04 

5 

4 

4 

55 

11 

34 

18 

91 

6  47 

13 

96 

18 

91 

4 

•a 

n 

3 

4 

37 

11 

00 

18 

05 

7  05 

14 

00 

18 

37 

3 

s 

9 

4 

94 

10 

34 

17 

59 

7  18 

14 

96 

18 

50 

9 

1 

19 

10 

06 

17 

36 

7  30 

14 

54 

19 

06 

1  . 

0 

4 

19 

10 

00 

17 

30 

7  30 

15 

00 

19 

19 

0 

r  1 

4 

17 

10 

09 

17 

97 

7  95 

14 

58 

19 

15 

1 

4 

97 

10 

19 

17 

97 

7  15 

14 

48 

19 

15 

9 

1  3 

4 

41 

10 

96 

17 

97 

7  01 

14 

34 

19 

15 

3 

!■ 

'.4 

4 

56 

10 

46 

17 

39 

6  46 

14 

14 

19 

10 

4 

-1 

< 

5 

5 

14 

11 

10 

17 

38 

6  98 

13 

50 

19 

04 

5 

< 

6 

5 

36 

11 

36 

17 

49 

6  06 

13 

94 

19 

00 

6 

L  ^ 

5 

57 

19 

04 

17 

49 

5  45 

19 

56 

18 

53 

7  . 

TABLES  IV  AND  V. 

The  height  of  high  water  is  obtained  by  the  use  of  Tables  IV  and  V,  entering  them  in  the  same 
manner  as  Tables  I  and  II,  with  the  time  of  transit  and  days  fk>m  greatest  declination  as  argument. 
Table  IV  is  for  south  declination,  and  Table  V  for  north. 


Table  IV. 


jm 

i 

eOUTB 

DBOLIMATION.— DATS 

raOM  MOON’S  OEBATBST  DNCUNATION. 

of  m 

traniit. 

Before— 

After— 

§ 

H 

7 

6 

5 

4 

3 

9 

1  1 

0 

1 

9 

3 

4 

5 

6 

7 

Hoar. 

FttL 

Feet. 

Ret. 

Feet. 

FeH. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

FeH. 

Feet. 

Feet. 

FeH. 

0 

4.8 

4.7 

4.5 

■9 

4.3 

4.9 

4  3 

4.3 

4.4 

4.5 

4.7 

4.8 

5.0 

5.3 

5.5 

1 

4.7 

4.6 

4.4 

4.9 

4.1 

4.9 

4.9 

4.3 

4.4 

4.6 

4.7 

4.9 

5.9 

5.4 

9 

4.6 

4.5 

4.3 

4.1 

4.0 

4.1 

4.1 

4.9 

4.3 

4.5 

4.6 

4.8 

5.1 

5.3 

3 

4.5 

4.4 

4.9 

4.0 

3.9  ! 

4.0 

4.0 

4.1 

4.9 

4.4 

4.5 

4.7 

5.0 

5.9 

4 

4.3 

4.2 

4.0 

3.8 

3.8 

3.7 

3.8 

3.8 

3.9 

4.0 

4.9 

4.3 

4.5 

4.8 

5.0 

5 

4.1 

3.8 

3.6 

3.6 

3.5 

3.6 

3.6 

3.7 

3.8 

4.0 

4.1 

4.3 

4.6 

4.8 

6 

mam 

4.0 

3.8 

3.6 

3.6 

3.5 

3.6 

3.6 

3.7 

3.8 

4.0 

4.1 

4  3 

4.6 

4.8 

7 

■g 

4.1 

3.9 

3.7 

3.7 

3.6 

3.7 

3.7 

3.8 

3.9 

4.1 

4.9. 

4.4 

4.7 

4.9 

8 

mSMi 

4.1 

3.9 

3.9 

3.8 

3.9 

3.9 

4.0 

4.1 

4.3 

4.4 

4.6 

4.9 

5.1 

9 

■g 

KSl 

4.9 

4.0 

4.0 

3.9 

4.0 

4.0 

4.1 

4.2 

4.4 

4.5 

4.7 

5.0 

5.9 

10 

■g 

4.6 

4.4 

4.9 

■n 

Msm 

HI 

HI 

H9 

4.6 

4.7 

4.9 

5.9 

5.4 

11 

4  8 

4.7 

4.5 

4.3 

n 

■9 

■9 

■i 

■9 

■9 

■g 

4.8 

5.0 

5.3 

5.5 

40  c  s 
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BEPOKT  OF  THE  SUPERINTENDENT  OF 


Table  V. 


NORTH  DBCLINA.TION.— DAT!  FROM  MOOM’B  ORBATB8T  PBCUNATION. 


§ 


of  in 

transit. 

Before 

- 

After— 

o 

a 

S 

7 

6 

5 

4 

3 

2 

1 

0 

1 

3 

3 

4 

5 

6 

7 

Hour. 

Feet 

Feet. 

Feet. 

Feet. 

Feet 

Feet. 

Feet. 

EceL 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

0 

5.4 

5.5 

5.7 

5.9 

5.9 

6  0 

5.9 

5.9 

5.8 

5.7 

5.5 

5.4 

5.3 

4.9 

4.7 

1 

5.3 

5.4 

5.6 

5.8 

5.8 

5.9 

5.8 

5.8 

5.7 

5.6 

5.4 

5.3 

5.1 

4.8 

4.6 

3 

5.2 

5.3 

5.5 

5.7 

5.7 

5.8 

5.7 

5.7 

5.6 

5.5 

5.3 

5.3 

5.0 

4.7 

4.5 

3 

5.1 

5.3 

5.4 

5.6 

5.6 

5.7 

5.6 

5.6 

5.5 

5.4 

5.2 

5.1 

4.9 

4.6 

4.4 

4 

4.9 

5.0 

5  3 

5.4 

5.4 

5.5 

5.4 

5.4 

5.3 

5.2 

5.0 

4.9 

4.7 

4.4 

4.2 

5 

4.7 

4.8 

5.0 

5.2 

5.3 

5.3 

5.2 

5.2 

5.1 

5.0 

4.8 

4.7 

4.5 

4.2 

4.0 

6 

4.7 

4.8 

5.0 

5.2 

5.2 

5.3 

5.2 

5.2 

5.1 

5.0 

4.8 

4.7 

4.5 

4.2 

4.0 

7 

4.8 

4.9 

5.1 

5.3 

5.3 

5.4 

5.3 

5.3 

5.2 

5.1 

4  9 

4.8 

4.6 

4.3 

4.1 

8 

5.0 

5.1 

5.3 

5.5 

5.5 

5.6 

5.5 

5.5 

5.4 

5  3 

5.1 

5.0 

4.8 

4.5 

4.3 

9 

5.1 

5.2 

5.4 

5.6 

5.6 

5.7 

5.6 

5.6 

5.5 

5.4 

5.2 

5.1 

4.9 

4.6 

4.4 

10 

5.3 

5.4 

5.6 

5.8 

5.8 

5.9 

5.8 

5.8 

5.7 

5.6 

5  4 

5  3 

5.1 

4.8 

4.6 

11 

5.4 

5  5 

5.7 

5.9 

5.9 

6.0 

5.9 

5.9 

5.8 

5.7 

5.5  ! 

5.4 

5.2 

4.9 

4.7 

Exa7nple. — To  obtain  the  height  of  the  tide  on  February  7,  1853,  the  declination  being  south,  we  enter 
Table  III,  with  Oh.  of  transit,  and  two  days  after  greatest  declination,  and  find  that  the  tide  will  be  4.5  feet 
above  the  mean  of  the  lower  low  waters,  or  that  4.5  feet  are  to  be  added  to  the  soundings  of  a  chart  reduced 
to  the  mean  of  the  lower  low  waters  of  each  day.  If  the  soundings  of  the  chart  were  given  for  mean  low 
water,  then  1.2  foot  ought  to  be  subtracted  from  the  Tables  III  and  IV ;  thus,  in  this  example,  it  would  be 
3.3  feet. 

The  rise  and  fall  of  the  same  successive  tides  may  be  obtained  by  inspection  from  Tables  VI  and  VII, 
in  which  the  first  column,  at  the  side,  contains  the  time  of  transit,  and  the  successive  columns  the  numbers 
corresponding  to  that  time,  and  to  the  number  of  days  from  greatest  declination. 


TABLES  YI  AND  VII. 

The  arangement  of  these  tables  is  similar  to  that  already  given.  In  Table  VI  the  numbers  for  the 
small  ebb  tide  are  given,  and  then  those  for  the  rise  from  small  low  water  to  the  larger  high  water.  In 
Table  VII  the  numbers  for  the  large  ebb  tide  are  given,  and  then  those  for  the  rise  from  the  large  low  water 
to  the  small  high  water. 


Table  VI. 


G 

SMALL  EBB  TIDB,OR  FROM  SMALL  UIQM  WATER  TO  SMALL  LOW  WATER. 

FROM 

SMALL  LOW 

Water  to  large 

HIGH  WATER. 

*  a 

m 

o 

Days  from  moon’s  greatest  declination. 

1 

Days  from  moon’i 

s  greatest  declination. 

i  § 

'I 

E 

o 

E 

Before 

— 

After- 

- 

Before- 

- 

After- 

- 

1 

1 

, 

1  £ 

o 

7 

6 

5  4 

3  2 

1 

*  1 

0 

1 

2  3 

4 

5 

67! 

7 

6 

5 

4 

3 

2 

' 

0 

1  I  2 

3 

. 

4 

i 

5 

7 

'  3 

0 

s 

H. 

Ft. 

Ft. 

Ft.  '  Ft. 

Ft. 

'  FI. 

I't 

Ft. 

f't.  Ft. 

'  Ft. 

Ft 

Ft.  Ft. , 

Ft. 

Ft 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. !  Ft. 

Ft. 

Ft. 

Ft. 

1 

Ft. :  Ft. 

H. 

0 

4.7 

4.0 

3.4!  2.9 

2.4  2.0! 

1.8 

1.7 

1.7 

;  1.9  2.2 

2.6 

3.1 

1  3.71  4.4 

1  5.2 

4.9 

4.6 

1 

4.0 

3.7 

3.4 

3.2 

3.1:  3.0 

1  3.1 

3.1 

3.3 

i 

3.5 

0 

1 

4.5 

3.8 

3.2  2.7 

2.2  1.8 

1.6 

1.5 

1.5 

1.7  2.0 

2.4 

2.9 

3.5  4.2 

!  5.0 

4.7 

4.4 

3.8 

3.5 

3.2 

3.0 

2.9  2.8 

2.9 

2.9 

3.1 

3.2 

3.3 

1 

2 

4.3 

3.6 

3.oI  2.5 

2.0  1.6 

1.4 

1 

1.3 

1.5'  1.8 

2.2 

2.7 

3.3  4.0 

1  4.8 

4.f 

4.2 

|... 

3.6 

'  3.3 

3.0 

2.8 

2.7  2.6 

2.7 

2.7 

2.9 

i  3.0| 

3.1 

2 

3 

4.0 

3.3 

2.7'  2.2 

1.7,  1.3 

1.1 

1.0 

1.0 

1.2;  1.5 

1.9 

2.4 

1  3.0  3.7 

1  4.5 

4.2 

3.9 

3.8 

3.3 

3.0 

2.7 

2.5 

2.4  2.3 

'  2.4 

2.4 

2.6 

2.7; 

2.8 

3 

4 

3.6 

2.9 

2.3;  i.el 

1.3  0.9 

0.7| 

0.6 

0.6 

0.8^  1.1 

1.5 

0.0 

'  2.6  3.3| 

1  4.1 

'  3.8 

3.5 

3.4 

2.9 

2.6 

2.3 

2.1 

2.0  1.9 

2.0 

2.0 

2.2 

2.3i 

2.4 

4 

5 

3.2 

2.5 

1.0,  1.4 

0.9  0.5 

0.3j 

0.2 

0.2 

0.4!  0.7 

1.1 

1.6 

2.2  2.9 

3.7 

3.4 

3.1 

3.0 

2.5 

2.2 

1.9 

1.7 

1.6  1.5 

1.6, 

1.6 

1.8 

1.9 

2.0 

5 

6 

3.2 

2.5 

1.9  1.4! 

0 

lo 

c 

0  3 

;o.2 

0.2 

0.4  0.7 

1.1 

1.6 

2.2  2.9 

3.7 

3.4 

3.1 

3.0 

2.5 

2  2 

1.9 

1.7 

1.6  1.5 

1.6 

1.8 

1.9' 

2  0 

6 

7 

3.4 

2.7 

2.1  1.6, 

1.1  0.7! 

0.5 

;  0.4 

0.4 

0.6  0.9 

1 

1.3 

1.8 

2.4  3.1 

3  9 

3.6 

3.3 

3.2 

2.7 

2.4 

2.1 

1.9 

1.8  1.7 

1.8 

1 

2.0 

2.11 

2.2 

7 

8 

3.8 

3. 1 

2.5;  2.0 

1.5  1.1 

0.9' 

0.8 

0.8; 

1.0  1.3 

1.7 

2.2 

2.8'  3.5 

4.3 

4.( 

3.7 

3.6; 

3.1 

2.8 

2.5 

2.3 

2.2  2.1 

2  2' 

2.2 

2.4 

2.51 

2.6 

8 

9 

4.1 

3.4 

2.8|  2.3^ 

1.8  1.4 

1.2 

i.i 

1.1 

1.3  1.6 

2.0 

2.5 

3.1’  3.8 

4.6 

4.3 

4.0 

3.9 

3.4 

3.1 

2.8 

2.6 

2.5  2.4 

2.5 

2.5 

2.7 

2.8j 

2  9 

9 

10 

4.5 

3.8 

3.2;  2.7! 

2.2  1.8| 

1.6 

1.5 

1.5 

1.7i  2.0 

2.4I 

2.9| 

3.5|  4.2' 

5.0 

4.7 

4.4 

4.3 

3.8 

3.5 

3.2 

3.0 

2.9  2.8 

2.9 

2.9 

3.1 

3.21 

3.3 

10 

11 

4.7 

4.0, 

_  1 

3.4  2.9 

2.4  2.0 

1.8 

1.7 

1.7 

1.9  2.2 

3.1! 

3.7  4.4  1 

5.2, 

4.9 

4.6 

4.5 

4.0 

3.7 

3.4 

1 

3.2 

3.1  3.0 

i 

3.1 

1 

3.l| 

3.3 

3.4; 

1 

3.5 

1 

11 

1  _ 
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Table  VII. 


*5 

e 

LAROB  BBS  TIDB,  OB  FBOM  LABOB  HIGH  WATBBTO  LAROB  LOW  WATBB 

FROM 

LABOR  LOW 

WATBR  TO  SMALL 

BIOH  WATBR. 

.i 

1 

C 

m 

I 

o 

Dmyt  from  moon’s  greatest  declination. 

1  Days  from  moon’s  greatest  declination. 

s 

m 

a 

Before — 
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'Example, — ^ThuB,  in  the  preceding  example  the  high  water  of  Fehmaiy  7  was  found  to  be  3.3  feet 
above  mean  low  water.  The  declination  being  south,  this  high  water  is  the  small  one.  To  obtain  the  fall 
of  the  next  low  water,  or  small  low  water,  we  enter  Table  VI,  with  04.  of  moon’s  transit,  and  two  days 
after  greatest  declination,  in  the  first  part  of  the  table,  and  find  1.9  foot,  which  will  be  the  difference  in 
height  of  this  high  and  low  water.  Entering  with  the  same  transit  and  day  in  the  second  part,  we  find  3.3 
feet,  which  is  the  rise  of  the  large  high  water  above  the  small  low  water ;  the  difference  between  1.9  foot 
and  3.0  feet,  or  1.1  foot,  is  the  difference  of  height  of  the  two  successive  high  watera.  It  is  easy  to  see  how, 
in  this  way,  the  soundings  of  a  chart  can  be  reduced  to  what  they  would  be  approximately  at  all  the  succes¬ 
sive  high  and  low  waters. 

THE  SEASONS. — There  are  but  two  seasons  on  the  Pacific  coast,  usually  denominated  the  dry  and 
rainy  seasons ;  the  former  corresponding  to  the  Atlantic  summer,  the  latter  to  the  winter ;  but  much  error 
exists  in  regard  to  them,  especially  as  to  the  amount  of  rain  falling  during  the  rainy  season.  The  following 
totals  of  rain  that  fell  at  San  Francisco  during  each  wet  season,  from  1850  to  1862,  will  show  that  the  yearly 
amount  is  not  great: 
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**  to  the  middle  of 

Average  of  twelve  wet  seasons. 

... 

23.3 

The  wet  season  of  1861-’62  was  remarkable  for  the  disastrous  effects  of  the  great  rains  in  December 
and  January.  In  the  latter  half  of  December,  6.3  inches  fell ;  in  the  first  half  of  January,  15.9  inches;  and 
in  the  latter  half  of  January,  8.5  inches.  At  Sonora,  Tuolumne  county,  no  less  than  72  inches  were  registered 
between  November  11,  1861,  and  January  14,  1862.  Millions  of  dollars’  worth  of  property  were  destroyed 
in  the  Sacramento  valley. 


Digitized  by  v^ooQle 


316 


REPORT  OF  THE  SUPERINTENDENT  OP 


The  following  table  will  show  how  the  foregoing  yearly  amounts  were  distributed  each  month,  from 
November,  1850,  to  the  middle  of  April,  1862  : 


Mean  m 

onthly 

rain  for  January,  4.90 

inches. 

<( 

44 

44 

February,  3.69 

44 

44 

44 

44 

March,  3.51 

44 

44 

44 

44 

April,  2.02 

44 

44 

44 

44 

May,  .85 

44 

44 

44 

44 

June,  .02 

44 

44 

44 

44 

July,  .02 

44 

44 

44 

44 

August,  .02 

44 

44 

44 

44 

September,  .02 

44 

44 

44 

44 

October,  .77 

44 

44 

44 

44 

November,  2.53 

44 

44 

Giving 

“  “  December,  4.90 

a  yearly  average  of .  23.25 

44 

An  ex|miination  of  the  extended  tables  from  which  the  above  results  are  derived,  show  that  as  a  rule 
the  greatest  depth  of  water  falls  in  December,  and  that  during  the  latter  half  of  December,  and  the  first 
half  of  January,  one-fourth  of  the  average  falls. 

There  is  a  very  notable  abatement  from  the  middle  of  January  to  the  middle  of  February.  In  1851 
we  noticed  this  particularly  when  stationed  at  Point  Pinos,  because  the  above  period  was  much  prolonged. 
In  1852,  while  observing  near  the  Presidio  of  San  Francisco,  we  found  this  period  to  extend  from  the  early 
part  of  January  to  near  the  end  of  February.  In  1858-^60,  and  *61,  and  the  exceptional  part  of  1862,  we 
found  this  cessation  marked. 

During  the  latter  part  of  March  heavy  rains  occur,  and  about  the  middle  of  April.  The  southerly 
winds  generally  bring  the  rain.  During  the  seasons  we  passed  about  San  Francisco,  we  never  heard  thunder 
or  saw  lightning,  and  never  but  once  saw  snow  fall,  and  then  only  at  an  elevation  of  400  feet ;  the  line 
being  distinctly  marked,  and  the  elevation  being  well  determined  by  a  knowledge  of  the  height  of  the  hills. 
On  the  mountains  of  the  seaboard  snow  frequently  falls,  but  with  trifling  depth. 

The  fogs  that  prevail  upon  the  coast  during  the  dry  season  have  an  elevation  of  1,300  to  1,700  feet  > 
generally  the  former,  and  only  upon  one  occasion  have  we  determined  the  latter.  Through  this  dense  cloud 
the  mountain  tops  pierce  as  islands. 

The  following  statement  will  give  a  general  idea  of  the  temperature  of  the  seaboard.  The  interior  is 
much  warmer,  but  on  account  of  the  dryness  of  the  atmosphere  the  effect  is  not  so  enervating  to  the  system 
as  a  lower  temperature  on  the  Atlantic. 

Mean  temperature  at  sunrise  and  noon  for  seven  years ^  from  1851  to  1857,  computed  from  ike  Calif oinia 

State  Register  for  1859. 
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March . - . ' . 
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August . . 
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October . . . . . .... . . . . 

November ...... _ ...... _ _ _ 
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Average . 

49.8 

64.2 
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The  lowest  temperature  experienced  at  San  Francisco  in  the  above  six  years  was  25°  Fah.,  in  January, 
1854.  In  1852,  '53,  '56,  the  temperature  was  always  above  freezing,  and  falling  no  lower  than  28°  in  1850; 
40°  in  1853;  29°  in  1855;  31°  in  1857. 

The  highest  temperature  was  98°,  in  September,  1852,  and  that  may  be  considered  remarkably  high, 
93°  and  90°  having  been  reached  but  once. 

The  mean  temperature  of  spring  is  54°,  of  summer  57°,  of  autumn  56°,  and  of  winter  50°,  showing  a 
difference  of  only  seven  degrees  between  the  average  of  winter  and  summer.  There  is  a  range  of  nine 
degrees  in  the  mean  temperature  of  the  months ;  and  the  mean  of  the  whole  year  is  about  54°. 

The  mean  temperature  at  Sacramento,  latitude  38°  33^  north,  and  longitude  121°  20^  and  75  miles  from 
the  ocean,  for  five  years  observations,  is  60°  5  . 

Clipper  pa99ages, — ^The  number  of  clippers  arriving  at  San  Francisco  firora  New  York  during  the  10 
years,  1850  to  1859,  was  663,  and  the  average  length  of  the  passage  was  135.7  days.  In  the  same  years 
373  arrived  from  Boston,  and  the  average  passage  was  136  days. 

In  1850  six  clippers  arrived  from  New  York  averaging  only  115  days;  the  Sea  Witch  being  reported 
at  97  days,  but  her  actual  passage  was  101.  The  average  passage  of  all  American  vessels  that  arrived  from 
Atlantic  ports  was  187  days. 

In  1851  only  two  clippers  made  the  passage  in  less  than  100  days — the  Surprise  in  96,  and  the  Flying 
Cloud  in  90,  both  from  New  York. 

In  1852  the  Flying  Fish  made  it  in  98  days  from  Boston,  and  the  Sword  Fish  in  93  from  New  York. 

In  1853  it  was  made  by  the  Contest  in  97  days.  Flying  Fish  in  92,  John  Gilpin  in  93,  and  the  Oriental 
reported  100 ;  all  from  New  York. 

In  1854  the  passage  was  made  by  the  David  Brown  in  98  days,  the  Flying  Cloud  in  89,  the  Hurricane 
in  99,  the  Witchcraft  in  97,  from  New  York ;  and  by  the  Romance  of  the  Seas  in  96  days  from  Boston. 

In  1855  no  vessel  made  it  in  100  days,  although  the  Herald  of  the  Morning  and  Neptune's  Car  reported 
in  100  from  New  York,  and  the  Westward  Ho  in  100  from  Boston. 

In  1856  the  Antelope  made  it  in  97  days,  and  the  Sweepstakes  in  94  from  New  York. 

In  1857  the  Flying  Dragon  arrived  in  98  days,  and  the  Great  Republic  in  92  from  New  York.  The 
Danish  clipper  Cimbar  made  the  trip  from  Liverpool  in  106  days,  the  quickest  on  record. 

In  1858  the  ship  Twilight  made  the  passage  in  100  days,  and  the  Andrew  Jackson  in  99  days  from 
New  York. 

In  1859  no  vessel  made  the  passage  in  100  days.  The  Andrew  Jackson  made  the  shortest  trip,  in  102 
days  from  New  York. 

In  1860  the  ship  Sierra  Nevada  made  the  passage  from  Boston  in  97 J  days,  and  the  Andrew  Jackson 
from  New  York  in  90j  days. 

The  shortest  passage  made  from  New  York  to  San  Francisco  by  steamship,  via  the  Isthmus  of 
Panama,  was  by  the  Moses  Taylor  on  the  eastern  side,  and  the  Golden  Age  on  the  western ;  their  actual 
running  time  19  days  23  hours;  total  time  from  dock  to  wharf  21  days,  2  hours,  13  minutes,  arriving  at  San 
Francisco  February  26,  1858. 

The  clipper  Northern  Light,  of  Boston,  is  reported  t#  have  made  the  run  from  San  Francisco  to  New 
York,  in  ballast,  in  75J  days,  and  the  Trade  Wind,  with  cargo,  in  84  days.  The  average  time  of  passage 
is  about  100  days. 

The  average  length  of  passages  from  other  prominent  ports  is  given  for  the  years  1857,  '58,  and  '59. 

From  China  32  vessels  arrived  in  1857,  averaging  59  days,  the  quickest  trip  from  Shanghai  being  34 
.  days,  by  the  tern  Spray,  and  from  Hong  Kong  in  35  days,  by  the  schooner  Giulietta. 

In  1858  28  vessels  arrived,  averaging  53  days,  and  in  1859  28  vessels,  averaging  54J  days. 

From  Honolulu  19  vessels  arrived  in  1851,  averaging  19J  days,  the  shortest  trip  being  made  by  the 
barque  Yankee,  in  13  days. 

In  1858  25  vessels  arrived,  averaging  15  days,  the  shortest  trip  being  made  by  the  barque  Yankee,  in 
11  days.  In  1859  20  vessels  arrived,  averaging  20  days,  the  shortest  passage  being  by  the  barque  Onward, 
in  10  days. 

For  a  period  of  five  years  ending  August  1,  1859,  a  record  was  kept  of  427  passages  between  San 
Francisco  and  Honolulu.  The  average  time  of  224  passages  from  San  Francisco  to  Honolulu  was  16 1  days, 
four  being  made  in  9 J  days  each.  The  average  time  of  203  passages  from  Honolulu  to  San  Francisco  was 
20  days,  three  being  made  in  1 1  days  each. 
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From  Valparaiso  17  vesBels  arrived  in  1857,  averaging  53  days,  tlie  shortest  passage  being  made  by  the 
Danish  ship  Velox,  in  37  days.  In  1858  16  vessels  arrived,  averaging  73  days. 

From  Atistralia  13  vessels  arrived  in  1857,  averaging  81 J  days,  the  shortest  passage  by  the  topsail 
schooner  Vaqnero,  in  57  days.  In  1858  14  vessels  arrived,  averaging  80  days,  the  shortest  passage  being 
made  by  the  Vaqnero,  in  54  days.  In  1859  27  vessels  arrived,  averaging  76  days. 

Statistics, — Previous  to  the  discovery  of  gold  in  California,  San  Francisco  bay  furnished  few  induce¬ 
ments  for  traders  or  whalers  to  visit.  Cattle  were  cheap,  but  about  the  only  provisions  to  be  obtained,  and 
these  were  valuable  solely  for  their  hide  and  tallow ;  ‘‘fine  fat  bullocks,  weighing  from  400  to  500  pounds, 
hide  included,  were  purchased  at  $5  each,  and  sheep  at  $2,** — (Belcher,  Vol.  1,  page  135.)  “All  the  forts 
were  in  ruins,  and  not  even  a  single  gun  mounted”  at  the  time  of  his  visit  in  1837,  and  Wilkes's  description 
of  the  *few  miserable  ado&e  buildings  at  Yerba  Buena,  the  site  of  San  Francisco,  fully  proves  how  fast  the 
country  was  driving  to  wreck.  In  1848  the  resources,  the  population,  and  geography  of  the  State  were 
almost  unknown;  but  since  then  she  has  commanded  the  attention  of  the  world.  She  stands  alone  as  an 
example  of  all  past  time  of  a  country  emerging  so  suddenly  from  obscurity,  and  at  one  gigantic  stride 
assuming  the  importance  and  complicated  relations  of  a  large  empire.  In  less  than  fifteen  years  she  has 
acquired  a  population  of  over  half  a  million,  and  has  developed  the  wonderful  resources  comprised  within 
her  limited  boundaries.  On  the  site  of  half  a  dozen  adobe  buildings  has  risen  a  city  of  90,000  inhabitants, 
in  whose  streets  is  seen  the  dress  and  heard  the  tongue  of  every  nation.  The  last  census  represents  the 
taxable  property  of  San  Francisco  at  $36,967,499,  and  that  of  the  entire  State  at  $148,198,540.  Over  600 
ships,  under  every  known  flag,  have  been  anchored  at  one  time  in  the  harbor  of  San  Francisco.  The 
commercial  enterprise  developed  has  given  birth  to  a  new  era  of  naval  architecture;  the  old-fashioned  full, 
clumsy-bowed  ships,  that  carried  the  early  adventurers  round  Cape  Horn,  and  made  their .  passages  in 
something  less  than  a  year,  have  played  out  their  part,  and  have  been  succeeded  by  the  famed  clippers.  In 
1860  not  one  of  the  old  deserted  hulks  disfigured  the  harbor. 

In  the  first  three  quarters  of  1849  no  less  than  509  large  vessels  entered  the  bay;  at  the  end  of  August 
of  that  year  there  were  62,000  tons  of  shipping  at  anchor,  exclusive  of  vessels  running  on  the  Sacramento, 
San  Joachim,  the  adjacent  bays,  and  in  the  coasting  trade.  On  the  24th  of  September  over  11,000  tons  of 
shipping  entered  the  Golden  Gate,  and  at  the  end  of  September  there  were  94,500  tons  in  the  harbor.  For 
a  city  one  year  old,  and  17,500  miles  from  the  nearest  eastern  ports,  this  may  well  be  viewed  as  marvellous. 

Tonnage  of  San  Francisco, — At  the  end  of  the  fiscal  year,  June  30,  1855,  there  were  registered, 
enrolled,  and  licensed,  at  the  custom-house  of  San  Francisco,  owned  wholly  or  in  part  by  citizens  of 
California,  702  steam  and  sailing  vessels  engaged  in  trade  upon  the  Pacific,  distributed  under  the  following 
heads : 


Registered  tonnage. 


3  steamships 

36  ships . 

59  barques  — 

50  brigs . 

49  schooners. 

Total _ 


1. 

o 

00 

tons. 

14. 

428 

tons. 

15, 

999 

tons. 

00 

592 

tons. 

5, 

887 

tons. 

45,  964 


Enrolled  tonnage. 


45  steamships 

1  ship . 

17  barques  — 

28  brigs . 

127  schooners. 
59  sloops .... 


11,  223  tons. 
386  tons. 

3,  759  tons. 

4,  667  tons. 
8,  774  tons. 
2,  137  tons. 


Total 


30,  946 


Digitized  by  v^ooQle 


THE  UNITED  STATES  COAST  SURVEY.  319 

In  addition  to  the  above,  there  were  licensed  at  that  time,  as 
coasters,  228  schooners  and  sloops  below  20  tons  each,  with 

an  aggregate  tonnage  of.* .  2,  399 

Making  a  total  of  permanent  registered,  enrolled,  and  licensed 

tonnage  of  702  vessels  of .  79,  309 


We  have  no  means  now  at  hand  for  ascertaining  the  increase  np  to  1857,  but  the  following  tables, 
exhibiting  the  tonnage  entering  and  clearing  the  port  of  San  Francisco,  may  not  be  without  interest : 


Tonnage  of  the  port  of  San  Francisco. 


ARRIVALS. 

1 

DEPARTURES. 

Years. 

American  vessels 

Foreign  vessels 

American  vessels 

Foreign  vessels  to 

from  American 

from  foreign 

to  American  & 

foreign  ports. 

&  foreign  ports. 

ports. 

foreign  ports. 

Tons. 

Tons. 

Tons. 

Tons. 

1849 . 

108,644 

*65, 729 

1850  . 

255,428 

*131,628 

1851 . 

292, 940 

*125,965 

1852 . 

268,737 

132, 094 

344,760 

131,111 

1853 . 

404,220 

124, 874 

501,229 

137,110 

1854  . 

3.36, 058 

76, 127 

426,775 

83, 871 

ia55 . 

325, 102 

55, 148 

369,213 

48,322 

1856 . 

305,519 

40, 378 

347, 451 

41,809 

1857  . 

382,958 

44, 608 

291,879 

45, 143 

*  Books  of  custom-hoase  destroyed  by  fire. 

A  great  number  of  vessels  that  arrived  in  1849,  '50,  '51,  began  to  clear  in  1852,  when  seamen  could  be 
obtained. 

The  following  shows  in  more  detail  the  shipping  operations  of  the  year  1857  : 


Table  showing  the  shipping  entered  and  cleared  at  the  port  of  San  Francisco  for  the  year  1857. 


Entered. 

Tons. 

Number  of  American  vessels  from  American  ports . 

1,328 

291,561 

Number  of  American  vessels  from  foreign  ports . 

130 

91,397 

Number  of  foreign  vessels  from  foreign  ports . 

125 

44, 608 

1,583 

427,566 

■ 

Cleared. 

Tons. 

Number  of  American  vessels  for  American  ports . 

516 

108,538 

Number  of  American  vessels  for  foreign  ports . 

203 

183, 341 

Number  of  foreign  vessels  for  foreign  ports . . . 

129 

45,608 

848 

337,022 
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The  difference  noticeable  between  the  vessels  entered  from  and  cleared  for  American  ports  is  owing  t  o 
the  fact  that  these  vessels  are  not  required  to  clear  at  the  custom-house,  and  therefore  many  departures  are 
not  noticed. 

For  the  year  1860  the  reported  tonnage  of  vessels  entered  was  538,081,  and  cleared,  393,355. 


Table  showing  the  total  tonnage  entered  from  eastern  States  and  from  foreign  ports,  with  the  amount  of 

freights  paid  upon  the  cargoes. 


Years. 

Tons. 

Freight. 

1853 . 

407,235 

254,714  j 

247,682 

2:16,389 

197,814 

313,158 

374,338 

336,658 

$11,752, 084 
5,311,612 
3,999,755 
4,592, 104 
2, 842,671 
3, 836, 197 
4,763,131 
4,110,050 

1854  . 

1855  . 

1856  . 

1857  . 

1858  . 

1859  . 

I860  . 

The  steamship  tonnage  entered  from  Panama  and  San  J uan  del  Sur,  and  the  coasting  tonnage  entered, 
were  as  follows ; 


Years. 

Steamship. 

Coasting. 

1853 . 

Tons. 

83,432 

85,735 

77,280 

65, 477 
47,716 

Tons. 

67,213 

59,230 

146,495 

138, 149 

182, 036 
136,781 
209,002 
201,423 

1854  . 

1855  . 

1856  . . 

1857  . 

1858  . 

1859  . 

I860  . 

During  the  years  1856,  1857,  the  movements  of  the  filibusters  retarded,  and  finally  put  a  stop  to  all 
travel  across  the  isthmus  of  Nicaragua,  and  the  steamships  were  hauled  off.  In  1862  the  line  was  again 
opened. 


Table  of  the  value  of  imports,  fee  and  otherwise,  into  the  dis'rict  of  San  Francisco. 


1854  .  S5, 899, 620 

1855  .  7,144,075 

1856  .  9,155,507 

1857  .  9,528,291 

1858  .  8,984,688 


Table  showing  the  value  of  imports  of  certain  articles,  such  as  flour,  grain,  salt  meats,  now  produced  in 

California. 


1853  .  $14,021,940 

1854  .  5,161,586 

1855  .  2,444,6*26 

1856  .  1,248,343 

1857  .  1,631,467 
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Tfible  thmcing  the  receipt*  of  cuttom*  of  the  port  of  San  FrancUco,  and  the  expenditure*. 


Year. 

Beoeipts. 

Expenditures. 

1848,  1849 . 

11,581,640 
1,908,220 
2,316,675 
2,008,410 
2,569,406 
1,563, 103 
1,804,904 
1,713,408 
1,504,137 

1850 . 

$303,033 
1,009,436 
655,694 
*  684,114 
646,288 
438,684 
441,678 
607,090 
425,886 

1851 . 

1852  . 

1853 . 

1854  . 

1855 . . 

1856 . 

1857  . 

1858  . 

Value  of  the  export*  of  leading  article*  of  California  produce  from  San  Francuco. 


1854  .  «1, 496, 761 

1855  . 2,753,147 

1856  . 2,279,942 

1857  .  2,319,266 

1858  .  2,526,791 

1859  .  2,129,330 

1860  .  4,948,921 


Of  these  amounts  the  folloiring  are  the  principal  items : 


Year. 

Wheat,  oats,  bar¬ 
ley. 

Flour. 

Hides. 

Wool. 

Quicksilver. 

1853 . 

$611,000 

1854  . 

$49,689 

$523,035 

$107,500 

$14,000 

648, 317 

1855  . 

378, 351 

925,728 

338, 310 

36,000 

975:621 

1856 . 

92,500 

588,080 

443,517 

80,000 

833,185 

1857  . 

445,665 

90,050 

681,788 

165,000 

954, 100 

1858  . 

404,226 

179,630 

549,032 

199,969 

870,500 

1859  . 

736, 484 

164,281 

454,092 

356,737 

*126,262 

1860 . 

2,239,939 

590,763 

600^750 

397, 192 

*338,330 

1861 . 

1952,518 

*  In  these  years  the  New  Almaden  mines  were  stopped  by  legal  embarrassments, 
t  Up  to  the  end  of  October.* 


Table  shotDtng  the  passengers  arrived  hy  steamship  and  sailing  vessels  at  the  port  of  San  Francisco. 


Year. 

Arrived. 

Departed. 

1849  . 

91,405 

1850  . 

36, 462 

1851 . 

27, 182 

1852  . 

66,988 

22,946 

1853 . 

33,233 

30, 001 

1854  . 

47,531 

23, 508 

1855 . 

29, 198 

22,898 

1856  . 

28, 119 

22, 747 

1857  . 

24,759 

16,906 

1860  . 

27,586 

12, 857 

41  c  s 
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The  following  table  will  exhibit  the  tonnage  movement  of  the  principal  cities  of  the  United  States  for 
the  year  1856 : 


City. 

Entered. 

■ 

Cleared. 

Total. 

New  York . 

1,681,659 

1,520,623 

3,202,282 

Boston . 

682,165 

647, 404 

1,329,569 

New  Orleans . 

663,067 

773,162 

1,436,229 

San  Francisco . 

345,897 

389,260 

735, 157 

Philadelphia . 

173,179 

129,739 

.302,918 

It  would  be  doing  injustice  to  the  State  hot  to  give  a  few  facts  relating  to  her  principal  mineral  wealtn. 
The  average  amount  of  gold  taken  from  the  country  during  the  nine  years  1850-'59  has  been  fully 
$55,000,000  per  annum ;  the  average  value  of  the  exported  cotton  crop  of  the  United  States  for  the  same 
period  was  $105,908,327,  and  of  the  breadstuffs  and  provisions  $46,022,165. 

The  following  table  exhibits  the  amount  of  gold  shipped,  per  manifest,  from  San  Francisco,  from  1849 
to  1863,  inclusive : 


1849  .  $4,921,250 

1850  . 27,676,346 

1851  .  42,582,695 

1852  .  46,586,134 

1853  .  57,331,024 

1854  .  51,328,653 

1855  .  43,080,211 

1856  .  48,887,543 

1857  .  48,976,207 

1858  .  47,528,786 

1859  .  47,664,999 

1860  .  42,302,346 

1861  .  40,639,090 

1862  .  42,380,809 

1863  .  41,569,876 


633,  455,  876 


The  gold  and  silver  coinage  of  the  branch  mint  of  San  Francisco,  from  its  organization  to  June  30,  1862, 
has  been  as  follows  : 


Year. 

Gold. 

Silver. 

Total. 

1854 . 

$9,731,574 

20,957,677 

$9,731,574 

21,121,752 

1855 . 

$164,075 

1856 . 

28, 315,538 

200,609 

28, 516, 147 

1857 . 

12, 490,000 

50,000 

12,540,000 

1858 . 

19,276,096 

147,  .503 

19, 423,599 

1859 . 

13,906,272 

327,970 

14,234,242 

1860 . 

11,889,000 

572,912 

12, 461,912 

1861 . 

12, 421,000 

269,485 

12,690,485 

Total . 

128,987, 157 

1,732,554 

130,719, 711 
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The  following  figures  will  exhibit  the  marked  influence  which  the  gold  product  of  California  has  had 
upon  the  coinage  of  the  United  States.  For  the  57  years  previous  to  1850  the  total  gold,  silver,  and  copper 
coinage  was  $162,161,731 ;  of  this  $85,349,197  was  gold.  From  January  1,  1850,  to  June  30,  186l,  the 
gold  coinage  was  $583,698,592  ;  the  silver,  $53,146,814 ;  the  copper,  $1,395,740  ;  ora  total  of  $638,241,146 
in  eleven  and  a  half  years.  The  entire  deposit  of  domestic  gold,  since  the  organization  of  the  mint,  has 
been  $523,529,409,  of  which  California  produced  $501,290,998. 

California  placer  gold  has  a  dark  color  from  its  light  coating  of  oxide  of  iron ;  hut,  when  fused,  its  light 
color  indicates  a  large  per-centage  of  silver.  The  average  fineness  of  California  gold,  as  determined  by 
some  thousand  assays  at  the  United  States  mint,  Philadelphia,  is  885  thousandths,  or  SS^  per  cent,  pure 
gold,  and  115  thousandths,  or  llj  per  cent,  of  silver.  The  quantity  of  platinoid  metals  found  in  the  gold  is 
small,  about  IJ  pound  of  iridosmin  having  been  obtained  from  about  25  tons  of  the  gold 
greater  part  had,  of  course,  passed  into  the  coin,  the  coarse  grains  only  being  left. 

The  recent  developments  of  the  silver  mines  of  Nevada  Territory,  on  the  eastern  boundary  of  California > 
lead  to  the  conclusion  that  not  less  than  $12,000,0000  of  silver  will  be  produced  from  them  in  1862. 

Agriculture, — The  amount  of  land  in  California  adapted  to  the  purposes  of  agriculture  is  estimated  at 
41,622,400  acres,  exclusive  of  the  swamp  and  overflowed  lands,  estimated  at  5,000,000 ;  which,  when 
reclaimed,  will  produce  every  variety  of  crop.  On  the  Sacramento  the  experiment  is  being  made  to  cultivate 
rice  with  Chinese  labor.  The  amount  of  grazing  land  is  estimated  at  30,000,000  acres.  The  amount  of  land 
under  cultivation  in  1856  was  578,963  acres ;  and  of  that  enclosed  for  the  purposes  of  agriculture,  about  120,000. 
The  amount  in  wheat  was  176,869  acres,  and  the  product  3,979,032  bushels ;  in  barley  154,674  acres,  and 
the  product  4,639,678  bushels;  in  oats  37,602  acres,  and  the  product  1,263,359  bushels.  Part  of  this  season 
was  characterized  by  a  severe  drought. 

In  1858  the  amount  of  land  under  cultivation  was  756,734  acres.  The  amount  in  wheat  was  186,464 
acres,  yielding  3,568,669  bushels.  Napa  county  was  the  heaviest  wheat-growing  district;  16,000  acres 
yielded  an  average  of  31 J  bushels  to  the  acre. 

The  president  of  the  State  Agricultural  Society,  in  his  address  of  1856,  before  that  body,  says:  “It 
it  is  now  a  well-ascertained  fact,  established  by  several  years’  experience,  that  California  stands  without  a 
rival  in  respect  to  her  capacity  for  producing  wheat  and  other  small  grains.  She  produces  it  in  larger 
quantities  to  the  acre,  of  better  quality,  with  more  certainty,  and  with  less  labor,  than  any  other  country  in 
the  known  world.” 

In  1858  the  number  of  acres  under  cultivation  for  barley  was  237,692,  producing  5,382,718  bushels, 
exceeding  the  aggregate  of  the  Crops  of  the  United  States  in  1850. 

Dr.  Trask,  in  the  “Geology  of  the  State,”  says :  “Toward  the  foot-hills  of  the  mountains  on  the  west 
of  the  San  Joachim  valley  is  a  low  table  of  the  valley,  apparently  destitute  of  water,  either  for  the  support 
of  vegetation  or  animal  life ;  in  some  parts  this  land  has  a  slight  gravelly  appearance,  but  this  is  not  general. 
On  one  rancho,  situated  on  this  plateau,  there  have  been  two  full  crops  of  barley  harvested  from  the  same 
piece  of  ground,  and  when  I  visited  this  place,  in  October,  the  third  crop  was  being  then  harrowed  in,  the 
whole  having  occurred  within  the  term  of  273  [consecutive]  days.” — (Page  54.) 

The  following  extract  from  the  report  of  the  visiting  committee  for  1856  will  best  illustrate  the  extra 
ordinary  capacity  of  the  soil  for  the  culture  of  this  important  grain  :  “Near  Alviso,  Santa  Clara  county,  there 
is  a  field  of  barley,  fifty  acres  in  extent,  which  has  averaged  the  present  season  forty-three  bushels  to  the  acre 
This  is  the  fifth  crop  from  a  single  sowing;  it  has  received  no  special  care,  and  may  be  regarded  as  a 
memorable  example  of  a  succession  of  volunteer  crops.” 

In  1858  the  number  of  acres  under  cultivation  for  oats  was  44,616,  and  the  produce  1,322,221  bushels. 
Crops  of  this  grain  have  frequently  averaged  75  bushels  to  the  acre,  and  one  crop  from  32  acres,  in  Alameda 
county,  averaged  134  bushels  in  1856.  In  Del  Norte  county,  during  the  year  of  1858,  two  crops  of  oats 
yielded  an  average  of  125  and  157  bushels,  respectively,  and  a  crop  of  barley  100  bushels  to  the  acre. 

The  cultivation  of  the  grape,  and  its  manufacture  into  wines  and  brandies,  is  rapidly  assuming  a  degree 
of  importance,  and  increasing  to  such  an  extent  that  these  products  must  sooli  become  one  of  the  most 
reliable  and  lucrative  branches  of  the  resources  of  the  State.  The  expeiience  of  the  last  few  years  has 
proved  conclusively  that  this  country  produces  this  fruit  in  the  greatest  variety  and  abundance,  and  in  a 
fe\it  years  will  surpass  the  most  extensive  wine-producing  countries  of  the  world.  The  number  of  vines  in 
cultivation  in  1856  was  1,532,224,  and  the  average  yield  over  fifteen  pounds  of  fruit.  The  number  of  all 
kinds  of  fruit  trees  that  year  was  1,296,783,  and  the  fruit  far  superior  to  any  on  the  Atlantic  or  Gulf 
seaboard. 
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In  1857  the  number  of  vines  was  3,954,548,  and  the  average  yield  14  pounds.  The  number  of  all 
kinds  of  fruit  trees  was  1,903,349.  The  partial  returns  for  1858  indicated  an  increase  of  seventy-five 
per  cent  over  1857. 

The  two  great  staples,  cotton  and  flax,  will  render  the  country  independent  of  other  places  for  her 
manufactures,  whilst  the  production  of  silk  bids  fair  to  go  hand  in  hand  with  both.  The  true  wealth  of  the 
country  has  but  commenced  its  development,  and  in  a  short  period  she  will  successfully  compete  with  the 
Atlantic  States  and  Europe  for  the  markets  of  the  Pacific. 

Regular  mail  communication  is  maintained  by  steamships  with  the  Atlantic  and  the  Gulf  States  twice*  a 
month,  crossing  the  Isthmus  of  Panama  by  47 J  miles  of  railroad;  the  transit  from  steamer  to  steamer 
occupying  four  hours.  For  the  year  ending  June  30,  1856,  the  number  of  letters  conveyed  by  this  route 
was  2,365,902,  and  newspapers  3,463,817;  the  number  of  letters  and  newspapers  exchanged  between  the 
United  States  and  Great  Britain,  in  British  mails  by  the  Collins,  Cunard,  Bremen,  and  Havre  lines,  for 
the  same  time,  was  3,909,128  (letters,)  and  3,196,014  (newspapers.)  The  comparison  speaks  well  for  the 
modem  El  Dorado. 

The  entrance  to  San  Francisco  bay  is  supposed  to  have  been  first  seen  by  Bartolome  Ferrelo,  pilot  and 
successor  to  Juan  Rodriguez  Cabrillo,  who,  running  down  the  coast  with  a  gale  strong  from  the  north,  on 
the  3d  of  March,  1543,  descried  what  he  supposed  to  be  the  mouth  of  a  great  river,  having  every  appearance 
of  draining  a  large  extent  of  country ;  and  steering  SE.  and  E.SE.  he  soon  after  sighted  Point  Pinos,  and 
on  the  5th  the  port  in  the  Island  of  Juan  Rodriguez,  where  Cabrillo  is  supposed  to  have  died.  If  this 
account  is  correct,  he  was  the  first  European  that  beheld  the  Golden  Gate. 

Sir  Francis  Drake  visited  California,  which  he  named  New  Albion,  in  1579,  and  we  are  of  opinion  that 
in  this  bay  he  overhauled  and  repaired  his  vessel ;  **it  having  pleased  God  to  send  him  into  a  fair  and  good 
bay,  with  a  good  wind  to  enter  the  same.”  Curiously  enough,  we  find  the  statement  that  “  there  is  no  part 
of  the  earth  here  to  be  taken  up  wherein  there  is  not  some  probable  show  of  gold  and  silver.”  In  this 
harbor  he  remained  over  a  month  ‘‘  trimming  ”  his  ships  and  taking  possession  of  the  country. 

A  land  discovery  of  the  bay  was  made  in  1769  by  Caspar  de  Portola,  who  left  San  Diego  to  establish 
a  Jesuit  colony  at  Monterey;  but  by  travelling  along  the  eastern  slope  of  the  Coast  mountains  he  passed 
Monterey,  and  towards  the  close  of  October  came  unexpectedly  upon  the  shores  of  a  great  bay,  which  they 
supposed  to  be  the  Port  St.  Francisco  of  the  old  navigators.  Having  no  supplies,  the  party  returned  to 
San  Diego. 

Vancouver  visited  the  bay  in  1792  and  1793,  and  gives  a  good  general  map  of  the  entrance.  The 
presidio  of  San  Francisco  was  then  occupied  by  Spanish  troops. 

The  first  accurate  hydrographic  survey  was  made  by  Capt.  Fred.  W.  Beechy,  in  the  Blossom,  in 
November,  1826,  he  carrying  his  work  to  the  Strait  of  Karquines. 

In  October,  1837,  Capt.  Sir  Edward  Belcher  ascended  the  Sacramento  with  the  boats  of  the  Sulphur, 
and  starting  from  the  “  Fork  ”  carried  the  survey  down  the  river  to  connect  with  Beechy’s  survey.  The 
<‘Fork”  he  calls  Point  Victoria,  and  places  in  latitude  38°  46'  47",  and  0°  47'  31".5  east  of  the  observatory 
on  Yerba  Buena.  This  point  is  formed  by  the  confluence  of  the  Rio  de  las  Plumas,  or  Feather  river,  with 
the  Sacramento,  about  20  miles  above  Sacramento  city.  The  river,  but  a  short  distance  above  his  starting 
point,  was  fordable,  and  thence  to  its  mouth  traversed  in  its  meanderings  150  miles.  The  head  of  steamboat 
navigation  is  at  Red  Bluff’s,  in  latitude  40^  10'. 

The  Coast  Survey  charts  of  1857  furnish  all  that  can  be  desired  in  regard  to  the  lower  part  of  the  bay 
of  San  Francisco,  the  upper  bays,  and  the  waters  approaching  the  mouth  of  the  Sacramento. 

DUXBURY  POINT  AND  REEF. 

From  Point  Boneta  to  Duxbury  Point,  forming  the  west  side  of  Ballenas  bay,  the  course  is  W.  by  N.  J 
N.,  and  the  distance  9^  miles.  The  point,  sometimes  called  Ballenas,  is  a  table  land  about  100  feet  high, 
which  stretches  along  the  coast  for  a  mile  or  more,  and  gradually  rises  to  a  narrow,  nearly  treeless  ridge, 
1,389  feet  high  at  its  greatest  elevation,  and  running  in  a  straight  line  25J  miles  NW.  J  W.  to  Tomales  Point, 
The  old  Californians  expressively  call  it  the  Cuchilla  Grande.  Parallel  to  this  ridge  on  the  east,  and  starting 
from  the  west  end  of  the  great  cross  ridge  of  Table  mountain,  runs  another  to  the  northwestward,  and.  the 
depression  between  them,  abreast  of  Duxbury  Point,  forms  the  Ballenas  bay,  as  it  does  the  Tomales  bay  farther 

^  Every  ten  da3r8  since  1862. 


Digitized  by  v^ooQle 


THE  UNITED  STATES  COAST  SURVEY. 


325 


up  the  coast.  This  depression  forms  a  long  narrow  valley,  well  watered  and  timbered,  and  in  many  places 
cultivated.  Two  streams  running  into  each  bay,  have  their  sources  nearer  the  bay  from  which  each  runs. 

Duxbury  reef  makes  out  1 J  mile  SE.  J  S.  from  the  southern  extremity  of  the  point,  and  stretching 
towards  Point  Boneta,  forms  a  safe  anchorage  in  northerly  weather.  From  the  tail  of  the  reef  to  the  rocky 
point  E.NE.  from  it,  the  distance  is  three  miles,  and  from  this  line  to  the  greatest  bend  of  the  bay  the  distance 
is  If  mile.  In  this  bay  the  three-fathom  line  makes  off  three-quarters  of  a  mile  from  the  southeast  face  of 
Duxbury  Point,  but  approaching  the  low  sand  beach  east  of  the  narrow  entrance  to  the  lagoon.  From  four 
to  eight  fathoms  of  water,  with  a  regular  bottom  of  sand  and  mud,  are  formed  in  the  bay,  and  six  fathoms 
quite  close  to  the  reef.  From  Duxbury  Point  to  the  bluff,  at  the  entrance  to  the  lagoon,  the  distance  is  If 
mile  NE.  by  N. 

In  June,  1860,  the  British  barque  Camilla,  from  San  Francisco  to  Melbourne,  drifted  in  a  dead  calm 
near  Duxbury  reef,  and  let  go  her  anchors  in  six  fathoms.  When  she  swung  to  the  swell  and  current  her 
stem  struck,  and  she  thumped  for  four  hours. 

Quite  close  to  Duxbury  Point  the  steamship  S.  S.  Lewis  went  ashore,  April  9,  1853,  in  a  thick  fog  and 
calm,  while  running  at  her  ordinary  speed.  She  was  backed  off  and  ran  ashore  again  within  a  few  hundred 
yards  to  the  northward,  and  was  totally  lost  in  the  breakers. 

Tbe  lagoon  north  of  the  bay  is  at  the  foot  of  the  mountains,  and,  except  small  crooked  channels,  is 
bare  at  low  tides,  and  filled  with  small  islets.  The  south  side  of  this  lagoon  is  bounded  by  a  long,  narrow 
sand  spit,  stretching  so  nearly  across  it  as  to  leave  an  entrance  of  but  100  yards  wide  at  the  southwest  part 
of  it.  Only  a  few  small  vessels  run  between  this  place  and  San  Francisco. 

The  shore  north  of  Boneta  is  bold  and  high,  presenting  a  marked  and  peculiar  undulating  surface  at 
right  angles  to  the  sea  front.  This  characteristic  is  well  delineated  on  the  Coast  Survey  map  of  the  approaches 
and  entrance  to  San  Francisco  bay,  published  in  1857. 

North  of  Duxbury  the  hard  rocky  shore  continues  bold  and  high,  but  gradually  merges  into  cli£&,  consisting 
chiefly  of  yellowish  clay  and  sand  resting  upon  granite,  and,  as  the  surface  is  regularly  undulating,  with 
the  direction  of  the  alternate  ridges  and  valleys  at  right  angles  to  the  shore,  the  wearing  action  of  the  sur^ 
forms  a  continuous  series  of  round-topped,  bright,  vertical  bluffs,  averaging  nearly  100  feet  high,  and 
presenting  a  very  noticeable  feature  from  the  sea.  Its  resemblance  to  portions  of  the  coast  of  England  was 
one  of  the  reasons  which  induced  Drake  to  apply  the  name  New  Albion  to  the  country  in  June,  1579. 

The  mountains  in  the  back  ground  rise  over  2,000  feet,  and  the  “  Table  mountain  ”  of  Beechy  attains 
an  elevation  of  2,604  feet,  stretches  nearly  two  miles  inland  at  right  angles  to  the  coast,  and  forms  a  prominent 
mark  from  seaward  and  from  the  bay  of  San  Francisco.  A  few  large  trees  are  seen  along  the  top  of  the 
main  ridge  running  parallel  with  the  coast  and  behind  the  valley,  connecting  Ballenas  and  Tomales  bays. 

Table  mountain  is  a  very  sharp  ridge,  showing  flat-topped  only  in  two  directions.  From  South  Farallon 
light-house  it  bears  NE.  J  N.,  distant  24  miles ;  the  geographical  position  of  the  eastern  peak  is  : 


o  /  // 

Latitude .  .  37  55  36.7  north. 

Longitude . . .  122  33  38.7  west. 

h.  m.  8. 

Or,  in  time . .  8  10  14.6. 


It  was  called  Mount  Palermo  by  the  United  States  Exploring  Expedition,  but  is  known  only  by  thp 
name  here  used. 

By  the  old  Californians  it  is  called  Tamal  Pais,  because  this  part  of  the  country  was  inhabited  by  the 
Tamal  Indians,  who,  in  1816,  were  within  the  jurisdiction  of  the  mission  of  San  Francisco.  The  Tamal, 
Numpal,  and  Suysum  tribes  tatooed  themselves  and  spoke  the  same  language ;  the  first  lived  in  the  northwest, 
and  the  last  two  in  the  north. 


SIR  FRANCIS  DRAKE’S  BAY. 

From  the  tail  of  Duxbury  reef  to  the  west  end  of  Los  Reyes  the  course  is  W.  f  N.,  and  distance  17 J 
miles.  To  the  east  end  the  course  is  W.  by  N.,  distance  14§  miles.  From  Duxbury  the  shore  is  bold  and 
compact,  running  nearly  NW.  by  W.  for  about  K)  miles,  then  curving  regularly  to  tbe  westward,  changing 
to  a  low  shore,  until  it  reaches  its  greatest  latitude  at  the  Estero  de  Limantour,  which  bears  N.  by  E.  ^  E. 
from  the  east  end  of  Los  Reyes,  distant  three  miles ;  thence  the  line  curves  to  the  southward  and  southwest, 
one  mile  west  of  the  point,  leaving  a  long,  high,  narrow  point  stretching  to  the  east,  and  off  which  the 
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breakers  extend  half  a  mile.  This  curving  shore  line  forms  Sir  Francis  Drake’s  bay,  which  affords  a  large 
and  admirable  anchorage  in  heavy  northwest  weather ;  and  by  anchoring  close  in  under  the  north  side  of  the 
point,  in  four  or  five  fathoms,  hard  bottom,  good  but  contracted  anchorage  is  obtained  in  southeast  gales,  as 
the  swell  rolling  in  from  the  SW.  is  broken  by  the  reef. 

The  secondary  astronomical  station  of  the  Coast  Survey  was,  on  the  north  side  of  the  first  small  gulley, 
five-eighths  of  a  mile  from  the  eastern  end  of  the  head,  and  about  40  feet  above  the  water.  Its  geographical 
position  is : 

o  /  n 

Latitude .  37  59  35.0  north. 

Longitude .  122  57  36.1  west. 

h.  m.  a. 

Or,  in  time .  8  11  50.4. 

The  computed  magnetic  variation  in  July,  1860,  was  15°  58'  east,  and  its  present  yearly  increase  1'. 

Several  esteros  or  lagoons  open  into  the  north  side  of  the  bay,  but  their  entrances  are  very  narrow  and 
shoal.  The  largest  is  the  Estero  de  Limantour,  which  stretches  to  the  northward  over  three  miles,  and  one 
of  its  numerous  arms  approaches  within  a  mile  of  the  ocean  beach,  five  miles  north  of  Point  Reyes  head. 
The  entrance  to  this  lagoon  has  eight  feet  of  water,  and  is  generally  marked  by  breakers  on  either  hand. 
Coasters  can  enter  with  the  prevailing  northwest  wind.  It  is  called  Drake’s  Estero  on  the  Coast  Survey 
chart  of  Sir  Francis  Drake’s  bay,  published  in  1860.  It  was  named  after  Liman  tour,  notorious  for  his 
attempted  gi’eat  land  claim  fraud  in  California.  He  was  a  Frenchman,  but  a  citizen  of  Mexico,  and 
asserted  that  in  trading  upon  this  coast  in  1841  he  lost  the  Mexican  vessel  Ayachuco  at  the  entrance 
to  this  estero. 

Diake’s  bay  is  the  Port  Francisco  of  the  Spaniards,  of  about  1595.  It  was  certainly  known  before  the 
time  of  Vizcaino,  who,  having  separated  from  his  tender,  sought  her  in  Port  Francisco,  and,  according  to 
Venega’s  account,  “  to  see  if  anything  was  to  be  found  of  the  San  Augustine,  which,  in  the  year  1595,  had, 
by  order  of  his  majesty  and  the  viceroy,  been  sent  from  the  Philippines  by  the  governor  to  survey  the  coast 
of  California,  under  the  direction  of  Sebastian  Rodriguez  Cermefion,  a  pilot  of  known  abilities,  but  was 
driven  ashore  in  this  harbor  by  the  violence  of  the  wind ;  and  among  '^others  on  board  the  San  Augustine 
was  the  pilot  Francisco  Volanos,  who  was  also  chief  pilot  of  the  squadron.”  This  pilot  recognized  the  bay 
as  being  that  where  he  was  wrecked. 


POINT  REYES. 

This  is  the  most  prominent  and  remarkable  headland  north  of  Point  Concepcion.  It  is  distinctly  visible 
from  the  entrance  to  San  Francisco  bay,  and  the  summit  of  the  ridge  presents  an  irregular  jagged  outline, 
with  the  highest  part  about  one-fourth  of  its  length  from  the  western  extremity.  Its  southern  face  is  a  pre¬ 
cipitous  wall  of  hard  sienitic  granite,  rising  boldly  from  the  ocean,  attaining  an  elevation  of  597  feet  in  300 
yards,  and  stretching  nearly  in  a  straight  line  E.  by  N.  and  W.  by  S.  for  three  miles.  This  direction  is 
peculiar  on  the  coast,  and  would  not  be  expected  from  a  consideration  of  the  trend  of  the  coast  mountains 
and  of  the  Farallones,  which  are  in  line  NW.  and  SE.  On  the  north  side  the  cape  falls  away  regularly  to 
a  low  undulating  neck  of  land,  cut  up  by  esteros  making  in  from  Drake’s  bay.  When  made  from  the 
southward  it  is  raised  as  a  long,  high  island ;  but  on  approaching  it  from  the  westward  it  is  projected  upon 
the  mountains  running  north  from  Table  mountain,  and  its  characteristics  are  not  so  readily  recognized.  Its 
base  is  very  broken  and  rocky,  and  bordered  by  crags  and  hundreds  of  rocks,  but  may  be  boldly  approached, 
and  eight  fathoms,  hard  bottom,  obtained  within  less  than  a  quarter  of  a  mile.  Off  the  eastern  extremity 
a  reef  makes  out  half  a  mile  in  continuation  of  the  point.  Upon  this  reef  it  breaks  heavily  in  bad  southerly 
weather,  but  nine  fathoms  can  be  had  close  to  the  breakers.  Off  the  western  head  a  depth  of  12  fathoms  is 
found  quite  near  to  the  rocks. 

Vessels  bound  to  San  Francisco  from  the  northward  always  make  Los  Reyes,  and,  when  up  to  it,  sight 
two  mountains  on  the  southern  peninsula  of  San  Francisco  as  islands.  One  of  these  is  Blue  mountain, 
1,100  feet  high,  and  the  other,  Abbey  bill,  1,250  feet. 

In  1859,  while  occupying  the  Coast  Survey  station  on  Point  Reyes  hill,  1,389  feet  in  altitude,  and  8| 
miles  NE.  ^  N.  from  Point  Reyes  head,  we  observed  a  barque,  during  a  perfect  calm,  having  no  steerage 
way,  and  turning  round  several  times,  drift  to  the  northward  past  Point  Reyes  head,  at  the  rate  of  one  mile 
per  hour.  She  was  two  miles  to  the  westward  of  the  head.  On  this  and  subsequent  occasions  we  noticed 
the  discolored  water  of  the  Sacramento  from  San  Francisco  bay  close  in  shore,  and  extending  to  the  northward 
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of  the  head  several  miles.  Different  degrees  of  discoloration,  as  of  successive  ehh  tides,  were  plainly 
marked. 

The  light-house  of  Punta  de  loH  Reyes  will  he  placed  abont  a  quarter  of  a  mile  from  the  western  point. 
A  height  of  20  feet  above  the  site  selected  will  command  the  horizon  from  east  round,  seaward,  to  the  north. 
The  ocean  face  is  precipitous,  and  the  light  will  be  at  an  elevation  of  about  500  feet  above  the  water. 

The  geographical  position  of  the  site  selected  is  : 


Latitude .  37  59  39.4  north. 

Longitude .  123  00  13.3  west. 

h.  m.  %. 

Or,  in  time .  8  12  00.9. 


The  magnetic  variation  computed  for  July,  1860,  was  15°  58'  east,  with  a  present  yearly  increase  of  1'. 

This  headland  was  discovered  hy  Cabrillo  in  1542,  and  placed  by  him  about  the  latitude  of  40° ;  but 
by  applying  the  correction  1°  50',  obtained  from  his  erroneous  latitudes  of  San  Diego,  Point  Concepcion, 
(Cape  Galera,)  and  Punta  Gorda,  (San  Mai*tin,)  the  latitude  of  40°  becomes  38®  1  O',  which  is  within  ten 
miles  of  the  latitude  of  Los  Reyes.  We  believe  he  called  it  Cabo  Mendozino,  in  honor  of  the  viceroy  of 
Mexico,  who  despatched  him;  hut  this  name  was  applied  to  every  cape  first  made  by  the  Spanish 
galleons  on  the  passage  from  the  Philippines  to  La  Natividad,  New  Spain.  In  this  region  Cabrillo  found  the 
mountains  covered  with  snow.  There  can  be  little  doubt  that  he  also  saw  the  Farallones. 

The  present  name  was  given  by  Viscaino,  who  anchored  under  the  head  in  January,  1603,  whilst 
searching  for  the  wreck  of  the  San  Augustine. 

SOUTH  FARALLON. 

The  southern  and  principal  one  of  the  six  rocky  islets  known  as  the  Farallones  de  los  Frayles,  lies  off 
the  Golden  Gate  at  a  distance  of  23^  miles ;  the  whole  group  is  disposed  in  a  nearly  staight  line  running 
NW.  from  the  southern  one.  This  is  the  largest  and  highest,  extending  nearly  a  mile  east  and  west, 
attaining  an  elevation  of  about  340  feet  above  the  sea,  and  presenting  to  the  eye  a  mass  of  broken,  jagged 
rocks,  upon  which  no  vegetation  exists,  except  a  few  stunted  weeds.  The  rocks  are  sharp,  angular  masses, 
which,  becoming  detached  by  the  operations  of  natural  causes,  roll  down  upon  the  more  level  parts  of  the 
islet  and  cover  it  with  irregular  boulders.  Notwithstanding  that  it  is  the  outcrop  of  an  immense  dyke  of 
granite,  the  condition  of  the  superficial  portion  is  such  that  it  could  be  separated  into  small  fragments  by  a 
pick  or  crowbar.  A  more  desolate  and  barren  place  can  hardly  be  imagined.  From  the  hills  about  the 
Golden  Gate  the  South  Farallon  is  plainly  visible,  rising  in  regular  pyramidal  form. 

Vessels  from  the  westward,  running  for  the  Golden  Gate,  should  keep  to  the  southward  of  the  South 
Farallon,  especially  in  thick  weather  and  at  night.  To  the  westward  of  it  a  depth  of  50  fathoms  is  obtained 
at  a  distance  of  three  miles,  shoaling  to  20  fathoms  in  two  miles ;  whereas,  inside  of  it,  the  bottom  is  very 
regular  at  30  fathoms  for  ten  miles,  and  then  decreases  regularly  to  the  bell-boat.  On  the  SE.  side  of  the 
island  there  is  said  to  be  good  holding-ground  in  15  fathoms. 

The  San  Francisco  pilot-boats  cruise  off  the  island. 

An  extended  and  detailed  examination  around  the  island  has  not  yet  been  published. 

Tides, — The  corrected  establishment,  or  mean  interval  between  the  time  of  the  moon’s  transit  and  the 
time  of  high  water,  is  X7?.  XXXVIIw.,  and  the  difference  between  the  greatest  and  least  intervals  \h.  16/n. 
The  mean  rise  and  fall  of  tides  is  3.6  feet ;  of  spring  tides,  4.4  feet ;  and  of  neap  tides,  2.8  feet.  The  mean 
duration  of  the  flood  is  6A.  18m.,  and  of  the  ebb  6h.  09m, 

To  find  the  times  of  high  and  low  waters,  first  compute  them  for  San  Francisco,  and  from  the  numbers 
thus  obtained  subtract  Ih,  29m,  for  the  South  Farallon. 

The  ship  Lucas  was  wrecked  on  this  islet  in  a  fog,  November  9,  1858,  and  23  lives  were  lost. 

SOUTH  FARALLON  LIGHT. 

The  tower  stands  on  the  highest  peak  of  the  pnncipal  island.  It  is  built  of  brick,  17  feet  in  height,  and  is 
surmounted  by  a  lantern  and  illuminating  apparatus  of  the  first  order  of  the  system  of  Fresnel.  It  is  a  revolving 
white  light,  showing  a  prolonged  flash  of  10  seconds  every  minute  throughout  the  horizon.  The  time  of  the 
flash  varies  on  different  nights.  In  1859  we  found  the  average  time  13  seconds.  It  is  levated  about  360 
feet  above  the  mean  level  of  the  sea,  and  should  be  visible,  in  a  favorable  state  of  the  atmosphere,  from  a 
height  of— 
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10  feet,  at  a  distance  of  25.4  miles. 

20 _ do . do . 26.9  ** 

30., ...do . do . 28.1  ‘‘ 

60 _ do . do . 30.7  “ 

At  near  distances,  under  favorable  circumstances,  the  light  will  not  wholly  disappear  between  the 
intervals  of  greatest  brightness.  It  is  plainly  visible  from  Sulphur  Peak,  distant  64.4  miles,  and  3,471  feet 
above  the  sea. 

The  geographical  position  of  the  light-house,  as  given  by  the  Coast  Survey,  is : 


O  /  it 

Latitude .  37  41  48.8  north. 

Longitude . . . . .  122  59  05.2  west. 

A.  m.  «. 

Or,  in  time .  8  11  56.3. 


Magnetic  variation  15°  40'  east,  in  1857,  with  a  yearly  increase  of  1'. 

The  beai-ings  and  distances  of  prominent  objects  from  it  are : 

North  Farallon,  N.  64°  W.,  6f  miles. 

Western  head  of  Los  Reyes,  N.  by  W.  §  W.,  17|  miles. 

Point  Boneta  light- house,  NE.  by  E.,^3j  miles. 

Bell-boat  off  San  Francisco  bar,  NE.  by  E.  ^  E.,  16J  miles. 

Point  San  Pedro,  E.,  23J  miles. 

From  abreast  Fort  Point  the  light  is  just  visible  above  the  horizon. 

Fog-whistle  on  the  F.outh  Farallon, — In  January,  1859,  a  fog- whistle,  of  six  inches  in  diameter,  was 
placed  on  the  south  side  of  the  eastern  part  of  the  island,  about  275  feet  from  the  water.  It  is  erected  over 
a  natural  hole,  in  the  roof  of  a  subterranean  passage,  connected  with  and  open  to  the  ocean,  and  is  blown 
by  the  rush  of  air  through  the  passage,  caused  by  the  sea  breaking  into  its  mouth.  The  sound  should  be 
heard  in  the  vicinity  at  all  times,  (its  loudness  depending  upon  the  height  of  the  tide  and  the  waves,)  except 
about  an  hour  and  a  half  before  and  after  low  water,  when  the  sea  does  not  enter  the  mouth  of  the  passage* 
It  is  said  to  have  been  heard  at  a  distance  of  seven  or  eight  miles. 

THE  MIDDLE  FARALLON 

is  a  single  rock,  between  50  and  60  yards  in  diameter,  and  rising  20  or  30  feet  above  the  water.  It  lies 
N.  56°  W.,  distant  2J  miles  from  the  light-house  on  the  South  Farallon.  Its  geographical  position  is, 
latitude  37°  43'  31.6"  north,  and  longitude,  123°  00'  54.9''  west. 

THE  NORTH  FABALLONES  ^ 

lie  nearly  in  line  with  each  other  and  the  Middle  and  South  Farallones,  and  consist  of  a  group  of  four  islets, 
having  a  pyramidal  appearance  as  their  name  denotes,  and  comprised  within  a  space  of  little  more  than  halt 
a  mile  square.  The  northern  three  are  quite  high  and  bold,  the  highest  peak  of  the  middle  one  attaining  an 
elevation  of  166  feet,  whilst  the  southern  one  of  the  group  is  a  mere  rock  of  about  35  yards  in  diameter, 
and  hardly  20  feet  above  water.  Viewed  from  the  southwest  or  northeast,  breakers  extend  across  from  the 
largest  islet  to  the  next  one  southeast,  and  during  a  heavy  ground  swell  we  have  watched  it  from  Point 
Reyes  hill  breaking  on  an  isolated  sunken  rock  lying  apparently  between  the  northern  and  largest  islet. 
From  certain  directions  a  small  pyramidal  detached  peak  shows  close  to  the  north  side  of  the  northern  islet. 

The  geographical  positions  and  extent  of  the  islet  are  as  follows  : 


Latitude.  Longitude.  Extent. 

°  '  "  o  /  //  Yards. 

Northern  islet .  37  46  10.9  north -  123  05  25.1  west _ 160 

Middle  islet .  37  45  52.9  north _  123  04  59.8  west _ 185 

Southern  islet .  37  45  42.9  north -  123  04  53.6  west _ 125 

Rock  off  last .  37  45  44.8  north _  123  04  41.0  west _ 35 


The  northern  islet,  therefore,  bears  N.  64°  W.,  distant  6j  miles  from  the  light-house  on  the  South 
Farallon.  From  the  light-house  site  of  Punta  de  los  Reyes  it  bears  south,  distant  14  miles. 

To  the  southward  and  eastward  from  the  North  Farallones,  at  a  distance  of  two  miles,  we  are  informed 
tl»at  a  sunken  rock  exists,  having  four  fathoms  water  upon  it,  with  kelp  around  it,  except  when  torn  away 
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by  storms.  In  good  weather  the  fishermen  fish  around  it,  but  in  bad  weather  the  sea  breaks  upon  it.  We 
called  attention  to  this  several  years  ago,  and  since  then  have  met  with  a  Russiafl  volume  of  charts,  published 
at  New  Archangel,  in  1848,  wherein  a  rock  in  this  vicinity  is  marked  “overflowed.**  The  Noonday  rock, 
with  4J  fathoms  of  water  upon  it,  lies  W.  by  N.,  distant  three  miles  from  the  North  !E^rrollones,  with 
intervening  rocky  bottom  in  35  fathoms.  Between  them  and  Los  Reyes  the  depth  increases  to  50  fathoms 
about  midway. 

The  Farallones  de  los  Frayles  were  discovered  by  Ferrelo  in  February,  1543,  and  he  is  stated  to  have 
seen  six  islands  in  this  vicinity,  one  large  and  five  very  small,  which  Cabrillo  had  passed  on  the  previous 
voyage.  He  states  that  for  five  days  it  was  impossible  to  effect  a  landing  upon  them  on  account  of  the 
southwest  winds  and  heavy  sea. 

Sir  Francis  Drake  is  the  first  that  specially  mentions  them,  in  1579,  as  lying  off*  the  harbor  or  bay 
where  he  refitted  his  ships. 

In  some  recent  maps  they  are  omitted. 


NOONDAY  ROCK. 

This  danger  lies  nearly  on  the  prolongation  of  the  line  from  the  South  Farallon,  through  the  North 
Farallones.  It  is  of  very  limited  extent,  and  is,  doubtless,  a  sharp  isolated  point  of  a  small  ledge,  having 
from  20  to  30  fathoms  immediately  around  it.  It  is  plainly  visible  when  directly  over  it,  and  has  3 J  fathoms 
of  water  upon  it  at  mean  low  water ;  but  at  the  extreme  low  water  of  spring  tides  there  will  be  hardly  more 
than  four  fathoms.  In  very  heavy  weather  and  low  water  the  sea  breaks  upon  it,  but  this  indication  seldom 
exists,  and  must  not  be  depended  upon  for  ascertaining  its  position. 

From  it  the  following  bearings  will  show  its  relation  to  other  well-marked  and  determined  points. 

Punta  de  los  Reyes,  western  head,  N.  13^  25'  E.,  distant  13  miles. 

North  Farallon,  S.  79°  30'  E.,  distant  3^’^  miles. 

South  Farallon  light-house,  S.  69°  45'  E.,  distant  9/^  miles- 

Point  Boneta  light-house,  N.  71°  32'  E.,  distant  30|%  miles. 

Boneta  light  will  not  be  visible  from  a  ship’s  deck,  but  may  be  seen  from  aloft,  under  very  favorable 
atmospheric  circumstances. 

The  approximate  geographical  position  of  this  rock  is  : 

o  / 

Latitude .  37  47 J  north. 

Longitude .  123  09  west. 

In  the  description  of  the  South  Farallon,  and  in  the  directions  for  approaching  San  Francisco,  we  have 
heretofore  advised  vessels  approaching  the  Golden  Gate  at  night  and  in  thick  weather  to  keep  to  the  southward 
of  the  South  Farallon  light.  This  advice  has  now  more  significance,  and  should  be  followed.  With  Punta  de 
los  Reyes  and  the  Farallones  in  sight,  vessels  bound  in  and  running  between  them  should  keep  the  western 
head  of  Los  Reyes  open  on  a  N.NE.  course,  coming  nothing  to  the  eastward,  until  the  North  and  South 
Farallones  are  in  range,  then  bear  away  for  the  Golden  Gate.  In  that  position  the  rock  will  bear  SE., 
distant  2J  miles.  Coming  from  the  northwestward  at  night,  vessels  should  not  bring  the  South  Farallon 
light  to  bear  anything  east  of  SE.  by  E.,  which  will  clear  the  rock  by  two  miles,  and  the  North  Farallones 
by  one  mile. 

Southwest  of  the  line  passing  through  the  Farallones  and  Noonday  rock,  the  100-fathom  curve  is  only 
four  miles  distant,  and  the  50-fathom  curve  only  two  miles,  with  very  irregular  bottom. 

•  Notice  of  the  ledge  was  first  made  known  in  April,  1860,  it  having  been  discovered  on  the  13th  of 
March.  The  weather  was  calm,  and  the  pilot  boat,  drifting  with  the  current,  was  fishing  off*  the  North 
Farallones  in  40  fathoms  water.  Suddenly  the  line  slackened,  and  the  depth  rapidly  decreased  to  ten,  and 
finally  to  nine  fathoms,  when  it  increased  again  to  the  first  depth.  No  other  examination  was  made,  as  the 
boarding  boat  was  fishing  some  miles  distant.  The  North  Farallones  bore  E.  by  S.  at  an  estimated  distance 
of  five  miles ;  the  single  range  taken  was  unavailable  for  plotting. 

On  the  2d  of  January,  1863,  the  clipper  ship  Noonday,  drawing  21  feet  of  water,  struck  twice  upon 
the  isolated  rock  forming  the  apex  of  the  ledge ;  passed  over  it,  and  within  an  hour  sunk  in  40  fathoms  of 
water.  At  the  time  of  her  striking  the  weather  was  clear,  sea  smooth,  but  with  a  very  heavy  swell  from  the 
northwest,  and  the  wind  from  the  northwest  carrying  her  towards  the  Golden  Gate,  about  9  or  10  knots  an 
42  c  s 
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hour,  with  everything  set.  The  tide  was  three  hours  past  the  higher  high  water  of  the  day,  and  3.1  feet 
above  the  plane  of  reference  which  is  the  mean  of  the  lower  low  waters.  The  height  of  the  higher  high 
water  of  that  day  was  slightly  greater  than  the  average  of  the  higher  high  waters.  She  reported  the  rock 
eight  miles  fron^the  North  Farallones,  which  bore  E.  by  S.  J  S. 

On  the  29th  of  January  the  position  of  this  danger  was  first  accurately  determined  by  the  Coast 
Survey,  and  notice  thereof  immediately  published. 

NEW  SHOAL  OFF  SAN  FRANCISCO  ENTRANCE. 

It  is  reported,  January,  1863,  that  a  shoal  has  been  discovered  about  80  miles  southwest  from  the 
Southeast  Farallon.  It  is  said  to  have  but  from  five  to  seven  fathoms  of  water  upon  it,  and  lies  directly  in 
the  track  of  vessels  bound  into  San  Francisco.  Its  approximate  geographical  position  from  the  above 
data  is : 

o  / 

Latitude . : .  37  06  north. 

Longitude . .  124  22  west. 


SHOAL  IN  THE  PACIFIC,  OFF  THE  CALIFORNIA  COAST. 

In  latitude  37°  25'  north,  and  longitude  137°  30'  west,  rocks  are  reported  having  but  from  three 
to  five  fathoms  of  water  upon  them.  This  information  was  obtained  in  1855,  and  failing  to  ascertain  anything 
more  concerning  it,  is  now  published  to  call  attention  and  invite  further  examination. 

POINT  TOMALES  AND  TOMALES  BAY. 

Northward  of  Punta  de  los  Reyes  we  find  a  long  reach  of  broad  white  sand  beach,  backed  by  sand 
dunes,  and  extending  in  a  N.  ^  E.  direction  about  12  miles,  curving  to  the  northwest,  and  changing  to  a  high 
precipitous  coast  running  to  Point  Tomales,  which  bears  N.  by  W.  15  miles  from  Los  Reyes.  Three- 
quarters  of  a  mile  before  reaching  the  point,  a  rocky  islet  80  feet  in  height  is  seen  close  in  shore.  Eight 
miles  above  Point  Reyes  is  the  opening  to  an  estero,  the  north  point  of  which  is  low  and  sandy.  The  wider 
arm  runs  one  mile  towards  the  head  of  the  western  branch  of  the  Estero  de  Limantour,  and  little  more 
than  that  distance  from  it.  The  other  arm  runs  nearly  a  mile  and  a  half  to  the  northwestward.  The  ridge 
forming  Tomales  Point  and  the  western  shore  of  Tomales  bay  is  the  northern  extremity  of  that  starting 
from  Duxbury  Point.  About  4J  miles  from  the  point  the  ridge  is  673  feet  high,  with  slightly  lower  ground 
a  few  miles  south.  It  is  where  the  sand  dunes  strike  this  ridge  that  the  coast  changes  its  character; 
thence  to  the  point  it  is  bold  and  rocky,  with  breakers  about  one-third  of  a  mile  off  the  point,  and  on  the 
prolongation  of  the  ridge,  which  averages  less  than  three-quarters  of  a  mile  in  breadth  for  the  last  four  miles. 

The  bay  of  Tomales  extends  from  Tomales  Point  SE.  f  E.  for  12  J  miles,  with  an  everage  width  of 
seven-eighths  of  a  mile.  The  entrance  is  narrow,  and  obstructed  by  a  bar  having  a  depth  of  10  feet,  between 
sandy  lumps  of  seven  feet.  The  bar  lies  nearly  half  a  mile  east  of  the  extreme  point,  and  400  yards  from 
the  bluffs.  It  is  exposed  to  the  full  force  of  the  northwest  swell,  and  with  the  least  swell  from  seaward  it 
breaks  across  the  whole  entrance.  For  two  or  three  miles  this  bay  is  contracted,  but  has  a  narrow,  deep 
channel  close  under  the  western  shore.  Four  miles  within  the  point  lies  a  small  island  near  the  middle  of 
the  bay ;  beyond  it  the  depth  of  water  becomes  more  regular.  Its  shores  are  becoming  thickly  settled,  and 
trade  in  agricultural  products  has  increased  so  much  that  a  small  steamer  has  been  put  upon  the  route  to  San 
Francisco. 

In  1852  the  ship  Oxford,  after  getting  on  the  rocks  outside  of  Tomales  ridge,  was  deserted,  floated  off, 
drifted  into  the  bay  over  the  bar  with  the  flood  tide,  grounded  on  the  flats,  and  at  the  following  high  water 
floated  off  again ;  but  no  one  being  aboard,  she  again  drifted  on  the  flats  and  lay  inside  of  Sand  Point  for 
some  years. 

In  February,  1857,  the  waters  of  the  bay  changed  to  a  deep  purple  color,  and  the  fish  died  in  such 
great  numbers  that  the  beaches  and  water  were  covered  with  them. 

This  bay  was  known  as  Port  Juan  Fi-ancisco  by  the  Spaniards  when  Vancouver  visited  the  coast 
in  1792. 

In  old  Mexican  grants  it  is  called  Tamales,  and  sometimes  Tomales.  The  old  Californians  invariably 
pronounce  it  like  the  former. 

Belcher  erroneously  designates  it  as  a  part  of  Bodega  bay. 
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The  BusBians  have  a  chart  of  it. 

De  Mofras  calls  it  the  Estero  Americano,  which  is  another  body  of  water  emptying  into  Bodega  bay. 
He  calls  Point  Tomales  Point  Bodega. 

The  topography  of  its  entrance  was  executed  by  the  Coast  Survey  in  1853.  A  map  of  the  whole  bay 
was  published  in  1H61. 


BODEGA  HEAD. 

This  point  lies  N.NW.  18  iniles  from  Los  Reyes,  and  forms  the  northern  point  of  Bodega  bay,  considering 
Tomales  Point  the  southern.  The  head  is  two  or  three  hundred  feet  high,  with  a  slightly  rounding  summit, 
and  continues  of  nearly  the  same  height  for  a  mile  or  two  northward,  where  it  changes  to  a  broad  sand  beach 
with  low  country  near,  but  high  hills  in  the  back  ground.  The  face  of  the  land  about  here  begins  to  change 
from  its  uniform  want  of  trees  to  hills  partially  covered.  It  has  been  frequently  held  out  as  a  warning  not 
to  mistake  Bodega  Head  for  Punta  de  los  Reyes,  but  there  exists  no  reasonable  ground  for  raising  a  question 
on  this  subject,  although  navigators,  who  have  lost  or  jeopardized  vessels,  offer  as  an  excuse  the  great 
similarity  of  the  coast  and  headlands  to  those  near  the  Golden  Gate.  We  have  never  been  able  to  detect  it. 
The  highest  part  of  the  head  is  about  265  feet  above  the  ocean.  From  an  examination  of  this  section  we 
believe  that  it  is  the  continuation  of  the  Tomales  ridge. 

The  geographical  position  of  the  Coast  Survey  station  on  the  head  is : 


o  /  n 

Latitude .  38  18  20.0  north. 

Longitude .  123  02  47.2  west. 

h.  m.  s. 

Or,  in  time .  8  12  11.1. 


This  station  is  one  mile  from  the  southern  extremity  of  the  point. 

The  magnetic  variation  observed  near  the  mouth  of  the  Estero  Americano,  in  July,  1860,  was  16°  19'.! 
east.  The  present  yearly  increase  is  1'.  ^ 

The  Russians  called  this  head  Cape  Romanzoff. 

BODEGA  BAY. 

From  Tomales  Point  to  Bodega  Head  the  course  is  NW.  f  W.,  and  the  distance  4|  miles.  The  average 
width  of  the  bay  to  the  eastward  of  the  above  line  is  1§  mile,  with  the  shore  running  nearly  a  parallel  course. 
It  is  bordered  by  numerous  rocks,  is  abrupt,  and  reaches  a  height  of  594  feet  less  than  a  mile  inland.  The 
anchorage  lies  between  the  head  and  the  mouth  of  the  Estero  Americano,  (called  Avatcha  by  the  Russians,) 
which  lies  E.  16°  N.,  miles  from  the  head.  One  mile  west  of  the  estero  a  low,  narrow  sand  spit  IJ  mile 
long,  and  covered  with  bushes,  stretches  towards  the  head,  within  one  hundred  yards  of  it,  where  a  passage 
exists  for  the  waters  of  the  extensive  lagoon  north  of  the  sand  spit,  having  small  and  intricate  channels,  but 
almost  destitute  of  water  at  low  tides.  The  anchorage  is  half  a  mile  outside  of  this  passage,  and  about 
N.  J  E.  of  the  rocky  islet,  in  five  or  six  fathoms,  hard  bottom  of  coarse  sand  and  small  patches  of  clay.  It 
is  protected  by  the  head  and  the  low  rocky  islet  and  reef,  about  three-quarters  of  a  mile  off  the  southeast  face, 
from  the  full  force  of  the  northwest  swell,  which  generally  rolls  in  disagreeably  in  the  open  part  of  the  bay 
if  the  weather  is  heavy.  The  reef  is  densely  covered  with  kelp,  and  the  breakers  usually  indicate  its  position. 
Between  the  islet  and  the  head  there  is  a  narrow  4^-fathom  passage  opening  directly  upon  the  anchorage* 
In  coming  from  the  northwest  in  summer  this  channel  is  available ;  but  in  beating  out  it  is  too  contracted  to 
be  safe.  During  the  winter  season  it  is  necessary  to  anchor  well  out,  to  be  ready  to  slip  and  run,  as  the 
sea-room  is  very  contracted  and  the  swell  heavy.  Some  vessels  have  ridden  out  heavy  southeasters,  but 
several  have  been  lost.  In  beating  out,  the  only  danger  is  the  reef  off  the  head. 

On  account  of  the  general  depression  of  the  coast  hills  behind  Bodega  bay,  to  about  500  or  600  feet  eleva¬ 
tion,  and  the  valley  in  which  the  Estero  Americano  lies  being  perpendicular  to  the  coast  line,  the  summer  winds 
draw  in  towards  the  Petaluma  valley  with  great  force.  The  trunks  of  the  oak  trees  rise  straight  for  about 
10  feet,  then  bend  almost  at  right  angles,  without  a  branch  for  10  or  15  feet,  and  terminate  in  a  clump  of 
branches  all  dragged  out  by  the  force  of  the  wind.  Fogs  are  found  drawing  in  sooner  and  more  frequently 
than  upon  any  other  part  of  the  coast. 
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The  country  in  the  vicinity  of  the  bay  is  very  productive,  both  in  the  valleys  and  upon  the  hills.  The 
produce  is  placed  in  lighters  at  the  “  port  or  embarcadero,  about  one  mile  within  the  lagoon,  and  carried  by 
the  cun*ent  to  the  anchorage. 

A  fine  tract  of  agricultural  country  stretches  behind  the  coast  hills,  extending  from  Russian  River  valley 
to  Petaluma  creek,  by  which  channel  the  produce  of  this  region  finds  its  way  to  San  Francisco. 

The  secondary  astronomical  station  of  the  Coast  Survey  was  upon  the  western  end  of  the  sand  spit ; 
its  geographical  position  is  : 


Latitude .  38  18  20.6  north. 

Longitude . - .  123  02  17.4  west. 

h.  m.  a. 

Or,  in  time .  8  12  09.2. 


Tides. — The  corrected  establishment,  or  mean  interval  between  the  time  of  the  moon’s  transit  and  the 
time  of  high  water,  is  XI7i.  XVIItw.,  and  the  difference  between  the  greatest  and  least  intervals  is  1^.  54m. 
The  mean  rise  and  fall  of  tides  is  3.6  feet;  of  spring  tides,  4.7  feet;  and  of  neap  tides,  2.7  feet.  The  mean 
duration  of  the  flood  is  67^.  19m.,  and  of  the  ebb  5h.  59m. 

To  find  the  times  of  high  and  low  waters,  first  compute  them  for  San  Francisco,  and  from  the  numbers 
thus  obtained  subtract  49  minutes  for  Bodega  bay. 

Bodega  bay  was  discovered  by  Heceta  and  Bodega  in  1775,  and  placed  in  latitude  38°  18'  north. 
It  was  partially  examined  by  Mr.  Puget,  under  Vancouver’s  direction,  in  1792. 

In  1812,  by  permission  of  the  Spanish  governor  of  California,  it  was  occupied  by  the  Russian  American 
Company,  who  afterwards  refused  to  give  it  up,  and  retained  possession  until  1841.  They  erected  two  large 
wooden  houses  under  the  bluff,  at  the  entrance  to  the  lagoon ;  but  these  buildings  were  in  ruins  at  the  time  of  our 
visit  in  1853.  A  recent  Russian  work  (1848)  says  :  “The  bay  of  Bodega  (Tuliatoelivo)  was  fully  described 
in  1819,  by  Captain  Hagemeister.  It  is  similar  to  the  port  of  Trinidad,  in  being  convenient  only  during  the 
summer,  when  the  northwest  winds  blow  along  the  coast ;  at  any  other  season  it  is  dangerous.  Both  its 
indentations  within  the  NW.  and  SE.  headlands  are  shallow  and  contracted,  and  therefore  it  is  necessary  to 
anchor  in  the  open  roadstead.” 

In  1839,  under  Belcher’s  orders,  Kellett  commenced  the  survey  of  Bodega,  in  the  schooner  Starling,  and 
was  soon  after  joined  by  the  Sulphur. 

The  line  of  equal  magnetic  variation  of  16°  east  crosses  the  coast  line  of  Bodega  bay  in  latitude  38°  15', 
and  in  latitude  38°  06'  crosses  the  124th  degree  of  longitude.  This  is  for  January,  1859.  The  line  moves 
southward  about  a  mile  and  a  half  annually. 

Fort  Ross. — The  rocky,  contracted,  and  unsafe  anchorage  off  this  place  is  NW.  f  N.  from  Los  Reyes, 
distance  32  miles,  and  15  miles  from  Bodega  Head.  The  large  white  buildings  of  the  Russians  on  the  rising 
ground,  and  about  100  feet  above  the  sea,  are  the  only  marks  for  making  it,  and  the  shore  is  so  steep  and 
guarded  by  rocks  and  reefs  as  to  render  approach  dangerous. 

No  trade  is  now  carried  on  here. 

The  approximate  geograpical  position  is  : 

Latitude . .  38  30  north. 

Longitude .  122  13  west. 

On  some  charts  it  is  erroneously  placed  in  Bodega  bay,  with  a  large  river  running  from  the  northward  into 
the  bay.  Belcher  states  it  to  be  30  miles  north  of  Bodega. 

The  shore  between  Bodega  Head  and  Fort  Ross  curves  slightly  to  the  eastward  of  the  line  joining  the 
two  places.  Sand  dunes  commence  1 J  mile  from  the  southern  point  of  the  head,  and  extend  2J  miles  to  the 
mouth  of  a  small  stream  called  Salmon  creek ;  these  dunes  are  bordered  by  a  broad  sand  beach.  Nine  and 
a  half  miles  from  the  head  the  Slavianska  of  the  Russians  empties  into  the  sea,  breaking  through  the  coast 
jiills  that  here  reach  an  elevation  of  2,200  feet.  During  the  summer  months  a  dry  bar  forms  completely  across 
the  mouth  of  the  river,  so  that  the  travel  along  the  coast  passes  over  it.  It  requires  heavy  rains  to  break 
through  it,  and  forms  again  after  a  few  weeks  of  dry  weather.  During  the  summer  the  bed  is  dry  above 
Healdsburg,  30  miles  from  the  mouth,  and  can  be  forded  in  several  places  in  that  distance.  Before 
breaking  through  the  coast  hills  it  comes  from  the  northward  through  a  broad,  fertile  valley.  The 


Digitized  by 


Google 


THE  UNITED  STATES  COAST  SUEVEY. 


333 


arroyos  and  streams  opening  into  the  Russian  river  near  the  coast  are  filled  with  a  very  dense  growth  of 
heavy  redwood ;  and  in  1860  a  tram  road  was  being  graded  along  the  coa^t  to  the  lagoon  inside  of  Bodega 
Head  to  carry  the  lumber  from  the  mill  on  the  river. 

From  Ross  mountain,  2,198  feet  in  height,  we  have  frequently  watched  the  discolored  water  of  the  river 
working  along  close  inshore  to  the  northward,  and  never  to  the  south.  The  fishermen  experience  the  same 
eddy  current. 

This  stream  is  usually  known  as  “  Russian  river.*^  Be  Mofras  calls  it  the  San  Sebastian. 

Northward  of  this  river  again  commence  the  high  coast  hills,  covered  with  timber,  which  gradually  ap¬ 
proaches  the  coast,  and  reaches  it  about  half  way  to  Fort  Ross.  The  Russian  vessels  used  this  as  a  dis¬ 
tinctive  mark  for  making  that  anchorage.  Where  the  timber  commences  to  skirt  the  coast  a  bold  spur  of  the 
mountains  comes  directly  upon  the  sea.  At  Fort  Ross  there  is  a  small  extent  of  open,  cultivated  ground, 
moderately  low,  but  backed  by  the  high  wooded  country.  The  coast  and  coast  hills  to  the  northward  are 
mostly  covered  with  dense  forests  of  immense  redwood,  pine,  and  a  thick  undergrowth.  At  one  of  the  Coast 
Survey  mountain  stations  over  40  trees  were  cut  down  that  measured  from  feet  in  diameter  (spruce)  to  8J 
feet  (redwood). 

Two  miles  above  Fort  Ross  is  a  small  contracted  anchorage,  called  Timber  cove,  where  a  great  deal  of 
lumber  is  sawed,  and  carried  by  coasters  to  San  Francisco. 

Eight  miles  above  Ross  is  another  contracted  anchorage,  under  Salt  Point,  where  coasters  load  lumber. 

From  Fort  Ross  to  Punta  de  Arena  the  coast  is  almost  straight,  running  N  W.  by  W.  J  W.  for  37  miles. 
It  is  compact  and  abrupt  the  whole  distance,  covered  with  trees  to  the  water’s  edge,  and  backed  by  an  un¬ 
broken  ridge  of  bills  about  2,000  feet  high,  and  wooded  to  their  summits. 

Haven's  anchorage. — About  24  miles  northwestward  along  the  coast  from  Fort  Ross  is  a  contracted  an¬ 
chorage  under  high  precipitous  rocky  islets,  with  a  short  stretch  of  beach  on  the  main,  affording  a  boat  landing. 
There  is  a  protection,  when  anchored  close  in,  against  heavy  northwest  weather;  but  it  would  be  very  diffi¬ 
cult  to  recognize  the  locality  unless  the  position  of  a  vessel  approaching  it  were  accurately  determined. 

On  the  top  of  the  bluff,  at  the  north  side  of  a  small  gulley.  a  secondary  astronomical  station  of  the  Coast 
Survey  was  established  in  1853.  Its  geographical  position  is  : 


Latitude .  38  47  58.0  north. 

Longitude .  123  34  00.8  west. 

A.  m.  f. 

Or,  in  time .  8  14  16.0. 


Northward  of  this  anchorage  high  bold  rocks  line  the  coast  for  four  or  five  miles.  They  are  generally 
known  as  “Fishing  Rocks.” 

A  few  miles  south  of  this  anchorage  is  the  mouth  of  the  Walalla  river,  open  in  the  rainy  season,  but 
having  a  dry  bar  in  summer.  It  rises  south  of  Fort  Ross,  behind  the  first  range  of  coast  hills.  One  of  the 
Coast  Survey  stations  on  the  north  side  of  the  river,  and  three  or  four  miles  from  the  coast,  has  an  elevation 
of  2,192  feet,  and  this  may  be  taken  as  the  general  height  of  this  coast  range. 

POINT  ARENA. 

This  is  the  first  prominent  headland  north  of  Los  Reyes,  from  which  it  bears  NW.  J  W.,' distant  67  miles. 
Approached  either  from  the  northward  or  southward  it  presents  a  long  level  plateau,  stretching  out  about  two 
miles  west  of  the  highlands,  and  terminating  in  a  perpendicular  bluff  that  averages  about  200  feet  in  height, 
except  the  extreme  northwest  part,  which  is  comparatively  low,  partially  covered  with  sand,  and  destitute  of 
trees  for  some  distance  inland.  When  seen  from  the  southward,  with  the  sun  shining  upon  the  face  of  the 
bluff,  it  shows  remarkably  white  for  the  length  of  two  miles.  In  fact  no  point  upon  the  coast  presents  such 
a  bright  appearance,  or  such  uniform  vertical  bluffs,  composed  of  hard  rocks,  twisted  and  distorted  into  many 
plications.  Bold  water  is  found  close  off  the  point,  outside  the  kelp,  which,  stretching  strongly  to  the  south¬ 
ward,  shows  the  set  and  comparative  strength  of  the  current.  In  October,  1857,  we  judged  it  to  be  running 
at  the  rate  of  not  less  than  two  miles  an  hour.  In  July,  1853,  the  computed  distances  between  the  astro¬ 
nomical  stations,  compared  with  the  indications  of  Massey’s  patent  log,  showed  a  current  of  from  one  to  two 
miles,  running  along  the  coast  to  the  southward. 
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About  two  miles  southward  of  the  point  a  small  contracted  valley  opens  upon  the  shore,  and  off  it  is  an 
anchorage  for  small  vessels,  moderately  well  protected  from  the  northwest  swell,  but  open  to  the  southwest. 
Several  schooners  have  gone  ashore  here. ,  A  large  bed  of  kelp  lies  off  the  anchorage. 

About  a  mile  and  a  half  N.  by  W.  from  the  point  are  several  rocks  showing  just  above  water,  and  upon 
which  the  least  swell  breaks.  These  were  noticed  by  Vancouver  in  October,  1793.  When  one  mile  broad 
off  Arena  a  high,  sharp  pinnacle  rock  shows  well  out  from  the  shore  on  the  horizon  to  the  southward,  with 
some  rocky  islets  inside,  and  breakers  well  out  beyond  the  pinnacle  rock,  yet  northwigrd  of  it ;  but  their  dis¬ 
tances  from  shore  are  probably  not  so  much  as  a  mile. 

The  approximate  geographical  position  of  Punta  de  Arena  is  : 

o  / 

38  57  north. 

123  45  west. 

A  recommendation  has  been  made  for  a  light-house  up.on  this  point,  because  it  is  much  needed  by  the 
mail  and  coasting  steamers  and  sailing  vessels. 

The  appearance  of  this  and  other  parts  of  the  coast  induced  Sir  Francis  Drake  to  call  the  land  New 
Albion,  whilst  the  same  appearance  and  sandy  line  to  the  northward  of  it  doubtless  led  the  Spaniards  to 
designate  it  La  Punta  de  Arena.  It  suggests  an  inquiry  concerning  the  numerous  Cape  Blancos  that  are 
found  in  their  voyages  and  maps. 

A  view  of  Punta  de  Arena  is  given  on  the  Coast  Survey  sheet  of  1853. 

Ten  miles  above  Point  Arena  is  a  small  stream  called  the  Nevarro,  upon  which  is  a  lumber  mill.  Arti¬ 
cles  floating  from  this  river  are  found  on  the  coast  to  the  northward  of  it. 

Albion  river, — From  Point  Arena  the  first  point  to  the  northwestward  is  24  miles  distant,  and  bearing 
NW.  by  N.  §  N.  After  passing  Arena  the  coast  trends  to  the  eastward  of  north,  and  for  six  miles  presents  a 
low  shore-line  with  sand  beach,  changing  suddenly  to  a  straight,  high  bluff  shore  with  a  few  trees,  and  backed 
within  half  a  mile  by  hills  of  2,000  feet,  covered  to  their  summits  with  wood.  Sixteen  and  a  half  miles 
from  Ai*ena  is  the  mouth  of  the  Albion  river,  a  very  small  stream,  with  the  barest  apology  for  a  harbor  at  its 
month.  A  saw-mill  upon  this  stream  induces  coasters  to  obtain  freights  here,  but  a  great  many  of  those 
trading  have  been  lost.  In  1 853  the  Coast  Surveying  steamer  Active  passed  in,  but  broke  her  anchor  on 
the  rocky  bottom. 

Mendocino  bay, — Twenty  and  a  half  miles  from  Arena,  and  four  above  Albion  river,  is  a  contracted 
indentation  called  Mendocino  bay,  available  for  a  few  vessels  in  summer,  but  dangerous  in  winter.  The 
northern  and  southern  points  are  about  three-quarters  of  a  mile  apart,  and  the  eastern  shore  retreats  nearly 
half  a  mile.  At  the  southern  head  are  several  small  rocks,  and  one  large  islet  surrounded  by  rocks,  off  which 
are  heavy  breakers.  Midway  between  the  heads  is  a  small  reef  upon  which  the  sea  breaks  heavily,  with  very 
little  swell.  Deep  water  is  found  close  around  this  reef.  Off  the  northern  head  is  very  bold  water  close  to  it. 
Into  the  northeast  part  of  the  bay  enters  the  river  Noyon,  or  Rio  Grande,  between  two  and  three  hundred 
yards  wide,  with  a  good  channel  on  the  southern  side,  a  broad  sand  flat  on  the  northern,  and  a  bar  at  the  mouth 
with  but  a  few  feet  of  water,  and  upon  which  it  always  breaks.  The  eastern  shore  is  bold  and  rocky.  In  the 
southeastern  part  is  a  sand  beach,  with  a  reef  extending  from  its  centre. 

The  bay  forms  so  slight  an  indentation  in  the  coast-line  that  it  is  difficult  to  find  without  acquaintance 
with  its  minutest  peculiarities,  as  there  are  no  prominent  marks  by  which  to  determine  it.  The  north  head  is 
a  table  bluff  about  60  feet  high,  and  destitute  of  trees  to  the  northward  and  some  distance  inshore.  The 
south  bluff  is  likewise  destitute  of  trees,  but  more  irregular  in  outline  than  the  other.  Vessels  bound  for  it  in 
summer  work  a  little  to  windward;  then  run  boldly  in  towards  the  north  point,  upon  which  the  houses  become 
recognized,  keep  as  close  as  possible  along  the  shore,  gradually  decreasing  the  distance  to  100  yards  just  off 
the  south  end  of  the  point  in  6  fathoms,  run  on  about  150  yards  past  the  point,  head  up  handsomely,  and 
anchor  in  5  or  6  fathoms  hard  bottom.  It  is  a  bad  berth  in  summer,  and  in  winter  a  vessel  must  anchor  far 
enough  out  to  be  able  to  slip  her  cable  and  go  to  sea  upon  the  first  appearance  of  a  southeaster.  Several 
vessels  have  been  driven  ashore  here. 

An  extensive  saw-mill  is  located  on  the  north  side  of  the  river,  some  distance  up;  formerly  (1853)  it  was 
on  the  north  head,  and  a  stationary  engine  was  placed  near  the  mouth  of  the  river  to  draw  loaded  cars  up  the 
inclined  plane,  whence  they  were  drawn  to  the  mill.  The  lumber  was  slid  down  chutes  into  large  scows,  and 
carried  to  the  anchorage. 


Latitude . . 
Longitude 


Digitized  by 


Google 


THE  UNITED  STATES  COAST  SUEVEY. 


335 


The  place  is  now  sometimes  called  Meiggsville ;  formerly  it  was  Mendocino  City. 

The  secondary  astronomical  station  of  the  Coast  Survey  is  on  the  north  head,  and  its  geographical 
position —  . 


Latitude .  39  18  06.1  north. 

Longitude . . .  123  47  25.6  west. 

h.  m.  8. 

Or,  in  time .  8  15  09.7. 


The  computed  magnetic  variation,  16°  35'  E.,  July,  1857;  increasing  about  1'  yearly. 

A  view  of  the  vicinity  of  Mendocino  bay  is  given  in  the  Coast  Survey  reconnaissance  sheet  of  1853. 

From  the  point  just  north  of  Mendocino  bay,  (the  first  one  made  from  Arena,)  the  shore  runs  nearly 
straight  for  28  miles  N.  by  W.  ^  W.,  being  low  and  bounded  by  rocks  for  12  miles,  when  the  back  hills  reach 
the  water  and  present  an  almost  v^ertical  front  2,000  feet  in  height. 

From  the  deepest  part  of  the  bight  the  general  trend  of  the  coast  to  Cape  Mendocino  is  N  W.  f  W.,  and 
distance  45  miles,  and  for  the  whole  of  this  distance  it  is  particularly  bold  and  forbidding,  the  range  of  hills 
running  parallel  to  the  shore  and  rising  directly  from  it.  It  has  been  found  impossible  to  travel  along  this 
stretch  of  seaboard ;  and  the  trail  turns  well  into  the  interior  valleys. 

For  January,  1859,  the  line  of  equal  magnetic  variation  of  17°  east  crosses  the  coast-line  in  latitude 
39°  68',  and  in-latitude  39°  48'  crosses  the  125°  of  longitude.  This  line  moves  southward  about  a  mile  and  a 
half  annually. 


SHELTER  COVE. 

From  the  compact  shore  above  described  a  plateau,  destitute  of  wood,  and  being  from  60  to  300  feet  in 
height,  makes  square  out  just  above  latitude  40°  N.  for  a  distance  of  half  a  mile,  affording  an  anchorage  from 
northwest  winds,  and  may,  perhaps,  be  regarded  as  a  harbor  of  refuge  for  small  coasters  which  have  expe¬ 
rienced  heavy  weather  off  Cape  Mendocino,  and  are  short  of  wood  and  water,  both  of  which  may  be  obtained 
here  from  one  or  two  gulches  opening  upon  the  sea. 

From  Point  Arena  it  bears  NW.  by  N.  N.,  distant  65  miles.  The  whole  sea-face  of  the  bluff  is 
bounded  by  thousands  of  rocks  above  and  below  water,  and  vessels  coming  from  the  north  for  shelter  must 
give  it  a  wide  berth,  rounding  it  within  one-third  of  a  mile,  and  anchoring  in  5  fathoms,  hard  bottom,  about 
j[)ne-third  of  a  mile  from  shore.  In  this  position  fresh  water  comes  down  a  ravine  bearing  about  north,  and  an 
Indian  village  existed  in  1853  at  the  bottom  of  the  wooded  ravine,  a  little  further  to  the  eastward.  There  is 
always  a  swell  here,  and  boat  landing  may  not  be  very  easy. 

The  secondary  astronomical  station  of  the  Coast  Survey  was  on  the  southeast  part  of  the  bluff,  about 
60  feet  above  the  sea.  Its  geographical  position  is: 


Latitude .  40  01  13.7  north. 

Longitude .  124  03  02.9  west. 

h,  m.  8, 

Or,  in  time .  8  16  12.2. 


The  computed  magnetic  variation,  17°  02'  east,  in  July,  1857;  increasing  about  1'  yearly. 

Upon  old  Spanish  charts  a  point  in  this  vicinity  is  designated  Point  Delgado,  doubtless  referring  to  it. 
La  Perouse.  1787,  calls  it  Punta  del  Gada. 

A  hydrographic  sketch  of  Shelter  cove  accompanied  the  Coast  Survey  Report  for  1854. 

PUNTA  GORDA 

Is  17  miles  NW.  by  W.  ^  W.  from  Shelter  cove,  and,  as  its  name  implies,  is  a  large,  bold,  rounding 
point.  Half  a  mile  off  it  lies  a  large  rocky  islet,  with  rocks  close  inshore,  north  of  the  point.  From  Punta 
de  Arena  it  bears  NW.  f  N.,  distant  81  miles,  and  the  line  passing  tangent  to  Punta  Gorda  nins  one  mile 
outside  of  Cape  Mendocino. 

La  Perouse  calls  Cape  Fortunas  Punta  Gorda. 
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CAPE  MENDOCINO 

Is  93  miles  NW.  f  N.  from  Pun  la  de  Arena.  Here  tlie  range  of  coast  hills  from  the  southward  appears 
to  meet  a  range  coming  from  the  eastward,  forming  a  mountainous  headland  of  about  3,000  feet  high,  which  is 
the  western  limit  of  the  northwest  trend  of  this  section  of  the  coast. 

The  approximate  geographical  position  of  the  cape  is : 

o  / 

Latitude .  40  25  north. 

Longitude .  124  22  west. 

A  ‘primary  sea-coast  light  is  especially  needed  at  this  cape,  because  it  is  the  point  where  the  coast  takes 
its  great  change  of  direction  from  northwest  to  nearly  north. 

About  three  miles  broad  off  the  cape  lies  a  reef,  just  under  water,  known  as  BlunVs  rocks,  or  reef, 
upon  which  the  sea  generally  breaks.  This  reef  was  noticed  by  Vancouver  as  being  about  one  league  off 
shore. — (Vol.  1,  page  198.)  Half  way  between  it  and  the  cape,  and  a  little  to  the  southward,  is  a  sunken 
rock  which  has  been  discovered  within  the  last  two  or  three  years,  but  not  yet  accurately  located.  It  is 
called  Faunilcroy' s  rock.  Steamers  have  passed  dangerously  near  it,  and  in  1857  it  was  distinctly  seen 
almost  under  the  wheel  of  the  steamship  Commodore.  Vessels  can,  perhaps,  pass  over  it  in  smooth  weather, 
but  with  a  heavy  sea  the  water  must  break. 

Such  was  our  description  of  this  rock  in  1858.  • 

In  January,  1860,  the  steamship  Northerner  struck  upon  it.  The  weather  was  slightly  hazy  ;  long, 
large  ground- swell  from  the  northwest,  no  wind,  and  low  tide.  She  was  bound  up  the  coast,  and  going  over 
10  knots  per  hour.  As  her  bow  sunk  in  the  trough  of  the  sea  a  very  slight  jar  was  felt  forward,  exciting  no 
alarm  among,  the  uninitiated.  The  pumps  were  immediately  sounded,  and  the  ship  found  to  be  making  water 
very  fast.  She  headed  for  Humboldt,  but  was  beached  north  of  Cape  Fortunas,  and  went  to  pieces  in  a 
heavy  southwest  blow  that  sprang  up. 

To  the  southward,  and  immediately  off  the  pitch  of  the  cape,  lie  numerous  rocks  and  rocky  islets,  the 
latter  being  large  and  high,  with  a  peculiar  pyramidal  or  sugar-loaf  appearance.  None  of  them  seem  to  be 
more  than  half  a  mile  from  the  shore,  which  is  almost  perpendicular  and  destitute  of  a  beach. 

The  face  of  the  cape  is  very  steep,  rocky,  and  worn.  Above  this  the  general  appearance  Ls  rolling,  and 
the  surface  covered  with  timber.  The  pyramidal  islets  off  it  are  very  readily  distinguished  in  approaching 
from  the  north  or  south. 

A  view  of  the  cape  is  given  on  the  Coast  Survey  reconnaissance  sheet  of  1853. 

From  Cape  Mendocino  the  following  are  the  bearings  and  distances  to  headlands  to  the  northward : 

Trinidad  Head,  north,  39  miles. 

Redding’s  rock,  N.  |  W.,  56  miles. 

Crescent  City  light-house,  N.  by  W.,  79j  miles. 

Cape  Orford,  or  Blanco,  N.  by  W.  g  W.,  145  miles. 

The  extent  of  shore-line  from  Point  Boneta  to  Cape  Mendocino  is  about  224  miles. 

It  is  generally  stated  that  Juan  Rodriguez  Cabrillo  named  this  cape  in  honor  of  Don  Antonio  de 
Mendoza,  the  viceroy  of  Mexico ;  but  the  highest  latitude  he  reached  was  Punta  de  los  Reyes,  to  which 
he  in  reality  applied  that  name.  It  is  quite  probable  that  under  the  lee  of  the  rocks  off  this  cape  FeiTelo, 
the  pilot  and  successor  of  Cabrillo,  anchored  on  the  last  of  February,  1543,  and  named  it  Cabo  de  Fortunas, 
(Cape  of  Perils,)  although  he  places  his  position  in  latitude  43®.  The  next  day  he  may  have  been  off 
Trinidad  Head  experiencing  heavy  northerly  weather,  and  his  observations  might  have  placed  him  in 
latitude  44°,  but  with  his  vessels,  adverse  currents,  and  a  dead  beat  to  windward,  he  could  not  have  made  a 
degree  of  latitude  in  a  day.  Here  he  turned  back,  passed  the  Golden  Gate  on  March  3,  and  reached  the 
island  of  Santa  Cruz  on  the  5th.  It  is  utterly  impossible  that  with  his  small  crazy  vessels  he  could  make 
800  miles  (the  distance  from  latitude  44°  to  Santa  Cruz)  in  four  days. 

Seven  miles  south  of  Mendocino  a  small  stream  called  the  Mattole  empties.  Upon  the  sides  of  the  hills 
in  lower  Mattole,  and  not  above  a  mile  from  the  Pacific,  coal  oil  springs  were  discovered  in  1861.  Along 
the  course  of  this  stream  are  numerous  bottom  lands  under  cultivation. 

CAPE  FORTUNAS.  OR  FALSE  MENDOCINO 

Lies  northward  of  Cape  Mendocino,  distant  five  or  six  miles,  and  is  another  bold  spur  of  mountainous 
headland,  similar  and  almost  as  high  as  that  cape.  Between  the  two  the  shore  recedes  slightly,  is  depressed. 
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and  forms  a  beacli  receiving  a  small  stream  called  Bear  or  McDonald’s  creek,  coming  down  through  a  narrow 
valley  or  gulch.  ’  OflF  this  cape  lie  several  rocky  islets  presenting  the  same  peculiarities  as  those  off  Mendocino. 
There  is  no  heach  at  the  base  of  the  almost  perpendicular  sea  face. 

The  vicinity  of  these  headlands  certainly  deseiwes  a  detailed  hydrographic  and  topographical  survey. 
It  is  reported  that  the  soundings  have  been  obtained  well  to  the  westward  of  the  cape ;  should  such  prove 
correct,  the  fact  will  be  of  importance  to  vessels,  especially  steamers,  bound  north  or  south,  when  near  the 
coast  and  enveloped  in  fog,  as  it  would  enable  them  to  judge  of  their  position  and  change  their  course. 

After  passing  it  the  shore  changes  to  a  straight,  low,  sandy  beach,  with  valleys  running  some  distance 
inland. 

We  have  ventured  to  call  this  headland  Cape  Ecrtunas,  to  avoid  the  repetition  of  Mendocino,  and  to 
commemorate  Ferrelo’s  discoveries. 

La  Perouse  calls  this  cape  Piinta  Gorda.  He  reports  seeing  a  large  volcano,  in  latitude  40®  48',  burning 
very  brightly.  By  reference  to  this  chart  it  would  appear  to  have  been  near  this  locality  and  close  to  the 
shore.  It  was,  doubtless,  the  burning  of  wood  upon  the  summit  or  face  of  the  mountains ;  possibly  on  the 
high  peak  10  miles  inland,  and  now  called  Mount  Pierce. 

Kcl  river  is  a  small  stream  with  a  bar  at  its  mounth,  and  distant  1 4  miles  from  Cape  Mendocino.  It  is 
very  contracted  and  crooked,  receiving  the  waters  of  a  great  many  sloughs  near  its  mouth,  and  draining  a 
most  fertile  valley,  which  is  rapidly  filling  up  with  settlers. 

An  extensive  business  in  salmon  fisheries  is  carried  on  near  the  mouth. 

The  first  vessel  that  entered  it  was  a  schooner,  in  the  spring  of  1850,  when  searching  for  Humboldt 
bay.  She  thumped  over  the  bar,  which  is  said  to  have  nine  feet  of  water  upon  it  at  high  tide.  The  Indian 
name  for  the  river  is  Wed-ot.  It  rises  by  two  heads  in  about  latitude  39°  30',  about  30  miles  from  the 
coast,  and  runs  nearly  parallel  with  it.  One  head  of  a  small  branch  called  the  South  fork  is  only  five  miles 
from  the  coast,  a  short  distance  south  of  Shelter  cove. 

HUMBOLDT  BAY. 

The  entrance  to  this  -bay  lies  21  miles  from  Sugar  Loaf  islet,  off  Cape  Mendocino ;  and  the  bar,  IST.  by 
E.,  22J  miles  from  Blunt’s  rocks.  The  bar  is  mile  from  the  entrance  between  the  sand  points,  or  two 
miles  from  the  southwest  and  highest  point  of  Bed  Bluff,  which  is  the  second  bluff  above  Eel  river.  Like 
all  the  bar  rivers  on  this  coast,  it  undergoes  irregular  changes,  depending  much  upon  the  prevalence,  direction, 
and  strength  of  the  wind.  Early  in  1851  it  bore  NW.,  distant  two  miles  from  Bed  Bluff,  and  about  half  a 
mile  from  the  beach  of  the  north  spit.  Three  and  a  half  fathoms  were  found  upon  it,  with  a  width  of  250 
yards  between  the  three-fathom  curves,  retaining  nearly  the  same  width,  and  running  on  a  southeast  course 
towards  the  bluff,  but  approaching  closer  to  the  north  than  to  the  south  spit.  When  between  the  two,  the 
depth  of  water  was  increased  to  11  fiithoms,  suddenly  shoaling  to  four  fathoms  inside.  Vessels  kept  the 
north  spit  within  150  to  250  yards  on  the  port  hand  fo|^two  or  three  miles  after  entering.  In  the  fall  of 
1852  the  bar  was  reported  to  have  moved  to  the  northward  about  its  entire  width,  and  the  ranges  for 
going  in,  as  laid  down  by  the  survey  of  the  previous  year,  were  entirely  useless.  In  the  winter  of 
1853-4  the  bar  changed  much,  and  often  suddenly.  In  the  spring  of  1854  it  was  more  than  its 
previous  width  to  the  southward  of  its  position  in  1851,  and  the  depth  of  water  had  decreased,  until  in 
June  of  that  year,  when  we  crossed,  it  was  over  half  a  mile  in  extent,  with  only  16  feet  of  water  at  high 
tide.  A  bare  spot  then  showed  at  the  lowest  tides,  W.NW.  of  the  end  of  the  south  spit.  We  saw  in 
that  year  a  strange  brig  thump  over  the  north  sands,  while  on  the  course  prescribed  by  the  sailing  directions 
of  1851.  In  1857  less  than  13  feet  at  high  tide  could  be  found  upon  it,  and  its  extent  was  very  much 
increased.  Eventually  a  deep  and  narrow  channel  will  be  cut  through.  About  1852  a  steam-tug  was  placed 
upon  the  bay,  and  has  rendered  the  most  efficient  service  in  determining  the  changes  of  the  bar.  When 
vessels  are  seen  approaching  the  bar  a  flag  is  hoisted  on  Bed  Bluff,  and  the  tug  goes  out  to  take  them  in. 
If  it  is  breaking  so  heavily  on  the  bar  that  she  cannot  get  through  it,  and  it  is  yet  practicable  for  the  vessel 
to  run  in,  she  takes  up  a  position  and  hoists  her  flag  as  a  signal  for  the  vessel  to  steer  for  her.  She  is 
invaluable  in  towing  out  the  deeply  laden  lumber  vessels,  as  the  summer  winds  blow  directly  in  the  channel. 
In  June,  1851,  upon  our  first  entering  this  bay,  we  found  a  brig,  deeply  laden  with  spars,  waiting  for  an 
opportunity  to  get  out.  She  had  made  several  attempts  to  beat  through  the  then  narrow  channel,  but  always 
failed,  and  had  in  this  manner  occupied  31  days.  We  have  laid  14  days  off  the  entrance,  and  passed  in  when 
the  water  was  breaking  on  the  bar.  A  preliminary  chart  of  the  entrance  to  Humboldt  bay  was  issued  from 
43  c  s 
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the  Coast  Survey  Office  in  1851.  It  was  subsequently  resurveyed,  and  the  chart  of  1858  shows  that  the 
bar  was  IJ  mile  from  the  highest  part  of  Red  Bluff,  which  bore  E.  by  S.  J  S.  It  then  had  a  depth  of  3| 
fathoms,  and  a  width  of  600  yards  between  the  three-fathom  lines.  North  and  south  breakers  marked  as 
usual  the  boundaries  of  the  channel,  which  ran  straight  and  close  to  the  south  spit. 

In  April,  1859,  we  received  the  following  information  in  regard  to  it,  from  one  who  was  with  us  there  in  1851 
and  1854  ;  '‘The  bar  is  now  a  mile  south  of  where  it  was  in  1854,  three-quarters  of  a  mile  north  of  where 
it  was  last  winter,  and  has  five  fathoms  upon  it.  All  the  north  point  of  the  entrance  is  washed  away, 
including  the  small  lagoon  on  the  inner  side.^^ 

The  best  advice  we  can  offer  in  regard  to  entering  the  bay  is  to  wait  for  the  tug. 

In  1861  the  steamship  Columbia  was  detained  irf  the  bay  six  days  by  unusually  heavy  weather;  at  the 
same  time  a  lumber-laden  barque  was  unable  to  cross  the  bar  for  25  days.  The  first  reported  case  of  any 
vessel  being  struck  by  lightning  on  this  coast  happened  at  Humboldt,  February  25,  1861. 

From  experiments  made  in  1854,  we  found  the  ebb  current  to  run  3  miles  per  hour,  with  a  maximum 
velocity  between  4  and  5  miles. 


HUMBOLDT  BAY  LIGHT-HOUSE. 

This  building  is  erected  on  the  north  spit,  three-quarters  of  a  mile  north  of  the  entrance,  and  about 
midway  between  the  bay  and  sea  shores.  It  consists  of  a  keeper’s  dwelling,  of  one  and  a  half  story,  with  a 
tower  rising  21  feet  above  the  roof  from  the  centre;  both  being  plastered  and  whitewashed,  and  surmounted 
by  an  iron  lantern  painted  red.  The  light  is  a  fixed  white  light  of  the  fourth  order  of  the  system  of  Fresnel, 
and  illuminates  the  entire  horizon.  It  is  elevated  53  feet  above  high  water  spring  tides,  and  should  be  seen 
in  clear  weather  from  a  height  of — 

10  feet  at  a  distance  of  12  miles. 

20  feet  at  a  distance  of  13^  miles. 

30  feet  at  a  distance  of  14  J  miles. 

Its  geographical  position,  as  determined  by  the  Coast  Survey,  is  ; 


o  /  II 

Latitude .  40  46  03.6  north. 

Longitude .  124  12  21  west. 

h.  m.  8. 

Or,  in  time .  8  16  49.4. 


Magnetic  variation,  17®  06'  east,  in  July,  1853,  increasing  about  1'  yearly. 

The  light,  which  is  a  secondary  sea-coast,  was  first  exhibited  December  20,  1856,  and  shows  from 
sunset  to  sunrise. 

A  light  on  Red  Bluff,  which  is  nearly  100  feqj  high,  would  always  serve  as  a  leading  range,  as  the  flag¬ 
staff  and  ensign  placed  there  are  now  thus  used  by  the  pilots.  It  would  be  distinguishable  readily  at  sea, 
when  the  present  one  might  be  obscured  by  the  mist  hanging  over  the  surf  on  the  beach.  During  the  day 
the  white  buildings  would  be  a  capital  mark  against  the  green  hills  and  trees  in  the  background.  This  view, 
now  and  formerly  expressed,  has  been  repeatedly  and  earnestly  urged  upon  our  attention  by  many  captains, 
merchants,  and  the  pilots  of  Humboldt  bay. 

A  view  of  Red  Bluff  and  the  back  hills  is  given  on  the  Coast  Survey  sheet  of  1853. 

Tides, — The  corrected  establishment,  or  mean  interval  between  the  time  of  the  moon’s  transit  and  the 
time  of  high  water,  is  XI lA.  llm,,  and  the  difference  between  the  greatest  and  least  intervals  is  \h,  l\m. 
The  mean  rise  and  fall  of  tides  is  4.4  feet ;  of  spring  tides,  5.5  feet ;  and  of  neap  tides,  3.5  feet.  The  mean 
duration  of  the  flood  is  6 A.  19/». ;  and  of  the  ebb,  6A.  00 w. 

The  greatest  observed  difference  between  the  two  low  waters  of  one  day  was  4.1  feet ;  and  the  greatest 
difference  between  the  higher  high  and  lower  low  waters  of  one  day  was  9.0  feet. 

To  find  the  times  of  high  and  low  waters,  first  compute  the  times  for  Astoria,  and  from  the  numbers  so 
obtained  subtract  40  minutes  for  Humboldt  bay. 

The  bay  is  situated  immediately  behind  the  low  sand  spits  and  dunes,  and  extends  9  miles  north  and  4 
miles  south  of  the  entrance ;  being  contracted  to  less  than  half  a  mile  in  width  between  the  south  spit  and 
Red  Bluff,  it  then  expands  to  nearly  three  miles,  and  runs  a  mile  and  a  half  to  the  eastward  of  Table  Bluff. 
The  single  channel  running  into  this  part  of  the  bay  divides  into  two  crooked  ones,  which  contain  from  one 
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to  three  fathoms  of  water ;  all  the  rest  shows  a  bare  mud  flat  at  low  tides.  Abreast  of  the  entrance  it  is  nearly 
a  mile  in  width,  with  extensive  sands  bare  at  low  tides,  lying  midway  between  the  opposite  shores,  and  run¬ 
ning  nearly  parallel  with  them.  To  the  northward  its  average  width  is  half  a  mile  for  a  distance  of  3  J  miles . 

It  then  expands  into  a  large  shallow  sheet  of  water,  having  two  or  three  crooked  channels  through  it,  but  the 
greater  part  being  bare  at  low  tides,  showing  extensive  mud  flats,  bordered  by  a  grassy  flat  nearly  a  mile  in 
width.  In  the  channel  way  close  to  the  north  spit,  not  less  than  three  fathoms  may  be  carried,  increasing  for 
three  miles  to  fathoms.  One  mile  north  of  the  entrance,  and  on  the  eastern  side,  enters  a  small  stream 
called  Elk  river.  Two  miles  north  of  the  entrance,  and  on  the  east  side,  is  situated  the  town  of  Bucksport^ 
off  which  a  depth  of  fathoms  is  found  within  150  yards  of  the  shore.  Vessels  are  got  alongside  the  saw¬ 
mill  wharf  here  at  high  tide  to  load,  at  low  tides  they  rest  upon  the  muddy  bottom.  The  military  station  of 
Fort  Humboldt  is  on  a  reservation  on  the  bluff  about  100  feet  high,  and  immediately  behind  the  town.  On 
the  same  side,  and  4  miles  north  of  the  entrance,  is  the  town  of  Eureka,  off  which  is  a  portion  of  the  channel, 
having  nearly  3  fathoms  in  it,  but  no  channel  reaching  it  having  more  than  1 J  fathom.  The  town  was  laid 
out  before  this  latter  fact  was  discovered.  Vessels  lie  at  the  wharves,  resting  on  the  mud  at  low  tide.  Abreast 
of  Eureka  lie  several  low  marshy  islands  cut  up  by  sloughs  and  ponds.  The  largest,  called  Indian  island,  is 
about  a  mile  long  (NE.)  by  half  a  mile  in  width.  It  is  marked  by  two  hillocks,  surmounted  by  clumps  of 
trees,  near  which  were  (1854)  several  wretched  Indian  huts.  The  smaller  islands  lie  between  this  and  the 
eastern  shore  and  parallel  with  it.  Areata,  formerly  Uniontown,  is  situated  on  the  northeast  shore  of  the  bay, 
and  can  only  be  reached  by  boats  at  high  tide.  It  is  the  starting  point  for  the  Trinity  and  Klamath  mines. 
From  it  an  extensive  wharf  stretches  far  out  over  the  mud  flat,  which  vessels  can  reach  at  high  tides. 

The  southern  spit  from  the  entrance  to  Table  Bluff  does  not  average  one-quarter  of  a  mile  in  width ;  is 
formed  of  low  sand  dunes  and  grassy  hillocks,  and  bordered  on  the  bay  side  by  marsh.  At  the  southern  extremity 
rises  Table  Bluff,  which  the  name  well  describes,  to  a  height  of  about  200  feet,  its  western  point  nearly 
reaching  the  sea  beach,  and  forming  a  good  landmark  for  making  the  bay.  Five  miles  east  of  it  the  hills 
commence  rising.  Abreast  of  the  north  end  of  the  south  spit  rises  Red  Bluff,  presenting  to  the  entrance  a 
perpendicular  face,  composed  of  sand  and  gravel  colored  by  the  decomposition  of  iron  ore  near  its  surface, 
which  is  96  feet  above  high  water,  and  destitute  of  tree  or  brush.  The  bay  front  of  the  bluff  is  about  one- 
third  of  a  mile  long,  gradually  declining  to  the  low,  flat  laud  to  the  north,  and  also  falling  away  to  the 
south  and  east.  On  this  bluff  the  pilots  have  a  flag-staff*  to  range  with  known  points  of  trees  beyond,  by 
which  they  cross  the  bar  and  keep  the  run  of  its  changes.  At  the  base  of  the  highest  part  of  this  bluff  we 
discovered,  in  1854,  a  tooth'and  part  of  the  tusk  of  the  clephas  primigenius.  The  low  land  on  the  eastern 
shore  above  Red  Bluff  averages  half  a  mile  in  width,  and  runs  as  far  as  Eureka,  gradually  changing  to 
marsh,  and  bounded  by  plateaus  and  hills  covered  with  wood.  The  north  spit  avo^rages  half  a  mile  in  width, 
and  its  southern  extremity  is  composed  of  sand  dunes  and  grassy  hillocks  disposed  in  a  marked  manner 
parallel  with  the  direction  of  the  northwest  wdnds.  Two  miles  from  the  entrance  trees  cover  the  hillocks 
and  run  northward  one  mile,  when  a  space  of  a  mile  occurs  without  them.  After  that  they  continue  along 
the  shore. 

We  have  already  mentioned  the  situations  of  three  of  the  towns  on  Humboldt  bay.  Humholdt,  the 
fourth  town,  is  located  on  the  south  side  of  Red  Bluff.  It  had  eight  or  ten  houses  in  1854,  and  was  going 
backward ;  in  1860  it  had  two  houses.  Bucksport  has  a  goodly  uutnber  of  houses  and  one  saw-mill,  formed 
by  hauling  the  steamer  Commodore  Preble  on  the  beach,  and  using  her  engines  for  motive  power.  F]ureka 
has  eight  saw-mills  and  a  gi*ist-mill,  and  presents  a  thriving  appearance ;  one  of  the  saw-mills  is  formed  by 
the  steamboat  Santa  Clara.  Areata  has  one  saw-mill.  In  1854  we  obtained  a  statement  of  the  commerce 
of  the  bay  for  a  period  of  eleven  months,  ending  May  31  of  that  year,  from  wdiieh  it  appeared  that  143 
vessels,  ranging  from  71  to  540  tons,  with  an  aggregate  of  22,060  tons,  had  brought  to  the  bay  3,089  tons  of 
merchandise,  and  562  passengers,  and  taken  away  18,932,000  feet  of  lumber.  Since  that  time  other  mills 
have  been  added,  with  increased  power,  and  at  a  low  estimate  we  may  safely  say  that  all  can  turn  out  an 
average  of  120,000  feet  per  day.  Many  of  the  vessels  trading  to  this  bay  were  ill  adapted  to  contend  against 
the  summer  winds.  The  average  time  of  the  above  vessels  from  San  Francisco  was  a  trifle  under  12  days.  • 
Some  beat  up  in  six  days;  others  required  over  20;  all,  however,  are  in  very  light  ballast  trim.  With 
vessels  adapted  to  the  trade,  the  average' time  up  should  not  exceed  eight  days,  and  the  passage  to  leeward 
would  average  about  four.  The  average  tonnage  had  regularly  increased,  and  there  had  been  a  decrease  in 
the  average  length  of  the  passage  to  the  windward. 

It  has  been  erroneously  asserted  that  this  bay  was  discovered  from  sea  in  April,  1850,  and  by  land  in 
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1849;  but  the  following  account  from  a  recent  Russian  work,  (1848,)  with  an  accompanying  chart,  settles 
that  question : 

“  About  8  J  miles  from  the  port  of  Trinidad  is  situated  the  entrance  to  the  Bay  of  Indians,  called 
entrance  of  Rozanof.  By  the  colonial  documents  of  the  Russian- American  Company,  it  appears  that  it  was 
discovered  by  citizens  of  the  United  States.  In  1806  there  was  in  it,  (on  an  American  vessel,)  under  command 
of  Vintep,  [Ven  tep,]  a  beaver  party  of  Aleutians,  under  the  direction  of  Slabotchikoff,  which  was  met  by 
the  Indians  iuimically.  This  bay  is  not  fully  described,  but  it  is  known  that  it  is  very  large ;  somewhat 
resembles  the  bay  of  San  Francisco,  only  the  entrance  to  it  for  vessels  of  large  class  is  not  convenient,  and 
with  strong  southwest  winds  it  is  even  impossible  with  any  vessel.  The  depth  at  the  entrance  is  two  sajhen, 
(14  feet,)  and  then  it  breaks  on  the  bar.** 

The  present  name  was  given  to  the  bay  in  1850,  by  those  rediscovering  it  from  sea. 

The  Indian  name  of  the  bay  is  Qual-a-waloo. 

Mad  river  is  said  to  empty  into  the  sea  about  a  mile  north  of  Humboldt  bay.  It  averages  about  100 
yards  in  width,  with  a  bar  at  its  entrance  that  prevents  egress ;  but  the  vast  amount  of  timber  in  the  valley 
must  eventually  find  a  passage  through  a  canal  to  the  northwest  point  of  Humboldt  bay.  A  deep  slough 
from  the  latter  is  said  to  approach  quite  close  to  Mad  river,  thus  favoring  the  execution  of  such  a  project. 

This  river  is  the  Rio  de  los  Tortolas  of  Heceta  and  Bodega,  1775. 

TRINIDAD  HEAD  AND  BAY. 

Trinidad  Head  lies  N.  ^  W.,  17 J  miles  from  the  bar  of  Humboldt  bay,  and  north  39  miles  from  Cape 
Mendocino.  The  low  sand  beach  off  Humboldt  continues  past  Mad  river  to  within  a  couple  of  miles  o^ 
Tnnidad  bay,  when  it  changes  to  a  bluff,  guarded  by  innumerable  rocks.  For  the  entire  distance  of  the  low 
beach  a  depth  of  from  10  to  15  fathoms  may  be  found  one  mile  from  the  shore. 

The  bay  or  roadstead  of  Trinidad  is  very  contracted ;  but  having  deep  water,  and  all  dangers  visible, 
forms  a  moderately  good  summer  anchorage.  The  “head,**  forming  the  western  shore  of  the  roadstead,  and 
a  prominent  mark  when  seen  from  close  in,  is  about  375  feet  high,  covered  with  a  low,  thick  undergrowth  of 
scrub  bushes,  has  very  steep  sides,  and  eight  fathoms  close  to  its  southern  base.  Off  the  western  face,  for 
nearly  half  a  mile  out,  lie  several  high,  rocky  islets,  with  one  one-half  a  mile  south  of  it,  but  having  nine 
fathoms  close  to  it.  From  the  south  face  eastward  to  the  three- fiithom  curve  the  distance  is  one  mile,  and 
the  depth  of  the  bight  to  the  northward  of  this  line  is  about  half  a  mile,  with  half  a  dozen  rocks  lying  outside 
the  three-fathom  line,  but  well  above  water.  In  the  northern  part  of  the  bay  there  is  a  sand  beach 
extending  about  half  a  mile ;  thence  eastward  the  shore  is  very  rocky,  the  bluff  being  about  300  feet  high^ 
and  covered  with  a  heavy  gi-owth  of  timber.  The  town,  formerly  a  place  of  some  promise,  fronts  on  the 
northwest  part  of  the  roadstead,  and  the  boat  landing  is  on  the  north  side  of  a  round  knoll  making  out  about 
100  yards  from  the  low  neck  running  to  the  “head.**  A  wharf  is  now  built  here,  at  which  vessels  lie  to 
load  lumber.  A  very  considerable  quantity  of  seaweed  lies  off  the  shore. 

In  working  into  the  anchorage  beat  in  boldly  past  the  outermost  rock  until  the  rock  just  off  the  eastern 
side  of  the  head  is  in  range  with  the  knoll  (having  a  few  trees  upon  it)  between  the  town  and  the  head,  with 
the  south  face  of  the  head  bearing  W.  by  N.,  and  anchor  in  seven  fathoms,  hard  bottom,  within  one-third  of 
a  mile  of  the  rock  and  head,  having  the  neck  visible  to  the  westward  of  the  knoll,  and  a  sugar-loaf  rock 
beyond  the  neck  showing  over  it.  A  swell  will  generally  be  found  setting  in.  In  winter  it  is  a  dangerous 
anchorage,  and  if  a  vessel  is  unluckily  caught,  her  chances  of  riding  out  a  southeaster  are  very  few.  Several 
Spanish  vessels  were  wrecked  here  when  it  was  visited  by  them,  and  a  number  of  vessels  have  been  lost 
within  the  last  eight  years.  In  February,  1851,  the  barque  Arcadia  was  totally  lost  in  a  southeast  gale,  her 
ground  tackle  being  insufficient  to  hold  her. 

A  hydrographic  sketch  of  the  bay  and  view  of  Trinidad  Head  accompanied  the  Coast  Survey  Report  for 
1851.  A  view  accompanies  the  reconnaissance  sheet  of  1853. 

The  secondary  astronomical  station  of  the  Coast  Survey  was  on  the  neck  near  the  town.  Its  geographical 
position  is : 


Latitude .  41  03  20.0  north. 

Longitude .  .  124  08  08  west. 

A.  m,  t. 

Or,  in  time .  8  16  32.5. 
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The  town  during  the  winter  is  nearly  deserted,  but  a  brisk  trade  is  carried  on  in  summer.  The  connexion 
with  San  Francisco  by  steamers  is  yet  uncertain.  The  land  in  this  vicinity  is  very  rich,  and  well  adapted 
to  agriculture.  The  redwood  trees  grow  around  it,  and  attain  an  enormous  size.  The  stump  of  one  which 
we  measured  was  about  20  feet  in  diameter,  and  a  dozen  trees  standing  in  the  vicinity  averaged  over  10  feet. 
One  is  affirmed  to  be  standing  on  the  bank  of  a  small  stream  at  the  southeast  part  of  the  bay,  that  measures 
over  90  feet  in  circumference.  The  bark  of  these  trees  has  a  thickness  of  from  eight  to  fourteen  inches ; 
they  grow  perfectly  straight,  retaining  their  thickness  to  a  great  height,  begin  to  branch  at  50  or  100  feet, 
and  frequently  attain  250  feet  in  height.  The  forests  of  this  timber,  when  free  from  undergrowth,  present 
an  imposing  sight. 

‘'Port  Trinidad”  was  discovered  June  10,  1775,  hy  Heceta  and  Bodega,  and  placed  in  latitude  41^  07' 
N.  Near  it  they  place  a  stream  which  they  call  the  Rio  dedos  Tortolas,  or  Pigeon  river ;  this  is  now  called 
M'ad  river. 

It  wasn-isited  in  May,  1793,  by  Vancouver,  who  says,  (vol.  II,  page  245:)  “In  an  excursion  made  hy 
Mr.  Menzies  to  the  hill  composing  the  projecting  headland  that  forms  the  northwest  side  of  the  bay,  he  found, 
agreeably  with  Senor  Maurelli’s  description,  the  [woodenj  cross  which  the  Spaniards  had  erected  on  their 
taking  possession  of  the  port ;  and  though  it  was  in  a  certain  state  of  decay,  it  admitted  of  his  copying  the 
following  inscription :  ‘  Carolus  III,  Dei  G,  Hyspaniarum  Rex'  ” 

Vancouver  placed  it  in  latitude  41°  04'  N. — (Vol.  I,  page  200.) 

In  some  American  maps  antecedent  to  the  Coast  Survey  determinations  on  the  Pacific  the  indentation 
of  the  coast  between  Mendocino  and  Trinidad  was  called  “Bay  of  Trinidad.” 

The  Indian  name  of  the  bay  is  Sh6-ran. 

The  shore  running  NW.  by  N.  from  Trinidad  Head  for  five  miles  is  remarkably  broken  and  rocky,  which 
induced  Vancouver  to  call  its  northern  extremity  Rocky  Point.  He  placed  it  in  41°  08'.  About  one  mile 
off  it  lie  several  rocks  that  are  sometimes  known  as  the  “  Turtles.” 

In  January,  1603,  Vizcaino’s  vessels  separated  during  heavy  weather,  and  the  smaller  sailed,  under 
Antonio  Flores,  the  pilot,  to  the  northward  in  search  of  Vizcaino ;  and  when  in  latitude  41®,  with  a  gale  from 
the  SW.,  he  ran  before  it  until  he  found  shelter  behind  a  great  rock,  where  he  anchored. 

From  Rocky  Point  the  shore  takes  a  gentle  sweep  eastward,  making  its  greatest  indentation  at  the  north 
end  of  the  once  famous  Gold  Bluff,  in  latitude  41°  27'  N.,  and  longitude  124°  03'  W.,  and  then  trending 
westward  to  Crcsent  City.  Gold  Bluff  has  an  extent  of  10  miles,  and  is  very  bold  and  high. 

Between  Rocky  Point  and  Gihou’s  Bluff,  which  is  the  first  one  to  the  northward,  there  is  a  stretch  of  low 
sand  beach,  immediately  behind  which  is  an  extensive  lagoon  several  miles  in  length,  and  from  a  quarter  to 
one  mile  in  width.  It  lies  parallel  with  the  beach,  and  at  some  seasons  is  not  connected  with  the  ocean,  but 
at  others  an  opening  exists  at  the  northern  extremity.  ^ 

The  Indian  name  of  this  lagoon  is  ^-shoe-shd-ran. 

Redding's  rock  lies  five  miles  broad  off  Gold  Bluff,  in  latitude  41°  21',  and  longitude  124®  10'.  It  is  a 
single  large  rocky  islet  about  200  feet  high,  and  reported  to  have  deep  water  all  around  it,  with  no  outlying 
dangers;  but  its  vicinity  has  not  been  surveyed.  Vancouver  places  it  in  latitude  41®  25'  on  his  chart,  and 
four  miles  off  shore ;  but  in  the  narrative  states  the  distance  at  half  a  league,  and  that  it  is  half  a  mile  in 
circuit.  His  track  lies  inside  of  it.  We  have  been  informed  that  a  reef,  commencing  at  the  shore  two  miles 
above  the  rock,  stretches  out  towards  it.  The  rock  received  its  present  name  in  1849  or  1850. 

KLAMATH  RIVER. 

The  mouth  of  this  river  is  in  latitude  41°  33'  N.,  longitude  124®  05'  W.  It  is,  perhaps,  200  yards 
wide,  having  a  long  sand  spit  on  the  south  side  running  northwest,  and  parallel  to  the  high  hills  that  form 
the  north  shore.  South  of  the  entrance  for  a  mile  and  a  half  are  outlying  rocks,  and  at  the  north  side  of  the 
entrance  lie  several  others.  It  is  reported  to  have  2 J  fathoms  upon  the  bar.  Upon  passing  it  in  1853, 
within  less  than  a  mile,  the  sea  was  breaking  across  it,  and  no  appearance  of  a  safe  channel  was  presented. 
Small  schooners  enter  it ;  hut  we  have  been  assured  that  the  mouth  was  completely  closed  in  the  winters 
of  1851  and  1860,  and  that  the  bar  changes  with  every  change  of  heavy  weather. 

McArthur  reported  in  1850  :  “  The  river  has  17  feet  on  the  bar  at  mean  low  water.  It  is  not  difficult 
of  entrance  with  a  good  breeze,  but  very  difficult  to  get  out  of,  the  current  running  so  strong  that  sailing 
vessels  must  come  out  stern  foremost  to  he  steered."  He  did  not,  however,  enter  the  river.  In  1860  the  tug 
from  Humboldt  bay  endeavored  to  enter,  but  could  not  find  sufficient  water,  although  il  was  very  smooth ; 
when  the  swell  came  in  on  the  second  day,  she  had  to  throw  her  remaining  freight  overboard  and  put  to  sea. 
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Three  or  four  miles  northward  of  the  Klamath  is  a  small  sharp  indentation  at  the  mouth  of  a  gulch,  off 
which  lie  one  large  and  several  small  rocks ;  but  from  a  distance  of  a  mile  and  a  half  we  were  unable  to 
determine  whether  any  stream  opened  here.  It  has,  however,  received  the  name  of  False  Klamath,  because 
it  has  misled  small  coasters  seeking  for  the  Klamatli,  although  there  is  no  sand  point  on  either  side,  as  exists 
at  the  latter.  The  State  map  of  Califoniia  has  a  creek  called  Ahmen  opening  here.  The  coast  continues 
bold  for  several  miles,  when  the  hills  begin  to  recede  and  the  shores  present  many  pleasant  slopes,  unincum¬ 
bered  with  forests  and  now  under  cultivation.  The  shore  is  low  and  regularly  sweeps  to  the  westward  for  a 
couple  of  miles,  forming  the  roadstead,  which  will  be  next  described. 

CRESCENT  CITY  BAY. 

This,  the  most  dangerous  of  the  roadsteads  usually  resorted  to  on  the  coast,  has  acquired  much 
importance  on  account  of  the  town  (Crescent  City)  being  the  depot  for  the  supplies  of  miners  working  the 
gold  diggings  on  the  Klamath,  Trinity,  and  Salmon  rivers.  It  is  filled  with  sunken  rocks  and  reefs,  and  has 
a  goodly  number  showing  above  water.  No  vessel  should  think  of  gaining  an  anchorage  here  without  a  pilot, 
or  perfect  knowledge  of  the  hidden  dangers.  No  sunken  rocks  are  now  known  to  exist  outside  of  the  line 
of  visible  ones,  except  one  awash,  SW.  f  W.,  and  a  little  more  than  half  a  mile  distant  from  the  light-house. 
A  depth  of  10  fathoms  exists  all  around  it,  and  seven  or  eight  fathoms  outside  of  the  visible  rocks.  The 
usual  anchorage  is  on  a  line  between  the  light-house  and  the  north  side  of  the  large  islet  three-quarters  of  a 
mile  east  of  it,  in  fathoms,  hard  bottom.  To  reach  this  position  run  for  the  small,  round  rock  bearing 
S.  55°  E.,  seven-eighths  of  a  mile  from  the  light-house;  pass  it  on  the  east  side,  giving  it  a  berth  of  100 
yards ;  steer  N.  by  W.  J  W.  for  three-eighths  of  a  mile,  passing  100  yards  on  the  east  of  Fauntleroy  rock, 
which  is  covered  at  three-quarters  flood.  If  this  rock  be  covered,  its  position  is  generally  marked  by  a  breaker. 
It  is  necessary  to  keep  it  close  aboard,  because  there  is  a  sharp  bayonet  rock  having  only  two  feet  of  water 
upon  it,  and  200  yards  to  the  eastward.  Head  up  for  the  town  and  anchor  in  fathoms.  To  enter  or  leave 
it  at  night,  as  is  done  by  the  mail  and  coasting  steamers,  requires  a  perfect  local  knowledge  of  the  dangers 
and  peculiarities  of  the  landmarks.  Coasting  steamers,  in  fine  wether,  usually  anchor  close  inshore  to 
discharge  freight,  which  is  received  in  lighters. 

A  wharf  has  been  built  out  from  Battery  Point,  and  landing  is  now  easily  effected  in  good  weather.  In 
Boutheasters  the  breakers  wash  over  it. 

This  bay  was  first  surveyed  in  1853,  and  again  in  1859,  from  which  our  directions  are  in  part  drawn 
up,  but  principally  from  our  examination  in  1857.  The  following  report  (1859)  will  show  clearly  the 
dangerous  character  of  the  roadstead,  and  the  knowledge  required  to  enter  it :  “  During  the  progress  of  the 
resurvey  of  Crescent  City  harbor,  we  found  several  new,  dangerous  rocks ;  but  as  they  are  not  in  the 
channels  followed  steamers,  and  do  not  interfere  with  the  anchorage  in  use,  it  does  not  seem  necessary  to 
notice  them  further  in  advance  of  the  publication  of  the  chart,  as  every  one  trading  here  kndws  that 
vessels  drawing  over  nine  feet  should  be  very  cautious  in  venturing  out  of  the  beaten  track.  The  rocks  at 
that  place  are  of  a  peculiar  character,  standing  isolated  like  bayonets,  with  their  points  just  below  the  surface, 
and  ready  to  pierce  any  unlucky  craft  that  may  encounter  them.  After  we  finished  the  survey,  and  a  fair 
way  had  been  selected  for  a  sailing  line,  we  discovered  a  very  sharp  rock  almost  directly  in  the  passage,  with 
its  point  only  three  feet  from  the  surface,  and  deep  w^ter  all  around  it.  This  is  mentioned  to  show  that, 
although  the  gi'eatest  care  was  taken  in  the  survey,  the  character  of  the  points  of  rocks  is  such  that  it  cannot 
be  surprising  if  new  ones  be  found  for  several  seasons  to  come.” 

In  summer  there  is  always  some  swell  here,  but  in  winter  it  rolls  in  fearfully,  and  vessels  must  choose 
a  position  to  be  ready  to  run  to  sea  at  the  approach  of  a  southeaster. 

Communication  is  maintained  with  San  Francisco  and  other  ports  by  mail  and  coasting  steamers,  which 
generally  carry  as  many  passengers  and  as  much  freight  for  this  place  as  they  carry  to  the  Columbia  river. 

The  town  lies  NW.  from  the  anchorage,  immediately  on  the  low  shore;  old  drift-logs,  in  some  instances, 
forming  the  foundation  for  wooden  houses.  In  August,  1853,  there  were  about  135  houses  of  all  descriptions. 
In  1860  the  population  was  553,  and  the  number  of  houses  176. 

The  lands  adjacent  are  being  cultivated ;  a  grist-mill  has  been  built  which  turns  out  75  barrels  of  flour 
per  day,  and  a  good  trail  leads  to  the  “diggings'’  on  the  Klamath  and  Illinois  rivers. 

The  SW.  point  of  the  bay  is  elevated  about  25  feet  and  continues  so  to  the  westward.  The  light-house 
is  erected  on  the  rocky  islet  about  300  yards  from  the  point,  and  connected  with  it  at  low  tides  by  a  broken 
mass  of  rocks,  over  which  a  single  foot-bridge  is  constructed. 
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Tides, — The  (approximate)  corrected  establishment,  or  mean  interval  between  the  time  of  the  moon’s 
transit  and  high  water,  is  XI7^.  XLlVw.,  and  the  mean  rise  and  fall  of  tides,  4.7  feet. 

A  hydrographic  sketch  of  Crescent  City  harbor  appeared  in  the  Coast  Survey  Report  for  1854,  and  a 
map  of  the  harbor  and  adjacent  coast  in  1859.  A  view  of  Crescent  City  and  its  relation  to  Point  St.  George 
ia  given  on  the  Coast  Survey  sheet  of  1853. 

CRESCENT  CITY  LIGHT-HOUSE. 

The  bnilding  consists  of  a  keeper’s  dwelling  of  stone,  the  natural  color  (grey,)  and  one  and  a  half  stories 
high,  with  a  low  tower  of  brick,  plastered  and  whitewashed,  rising  from  the  centre  and  surmounted  by  an 
iron  lantern,  painted  red.  It  is  situated  at  the  southwest  part  of  the  roadstead,  on  the  seaward  extremity  of 
the  island  point,  which  is  here  about  45  fe^t  above  high  water. 

The  light  is  a  fixed  white  light  varied' hy  flashes^  of  the  fourth  order  of  Fresnel.  The  interval  of  flash 
is  Im,  30tf.  It  illuminates  315°  of  the  horizon,  was  first  exhibited  December  10,  1856,  and  shows  from 
sunset  to  sunrise.  It  is  80  feet  above  high  sea  level,  and  should  be  seen  in  a  favorable  state  of  the  atmosphere — 

From  a  height  of  10  feet  at  a  distance  of  14  miles. 

20  feet  at  a  distance  of  15^  miles. 

30  feet  at  a  distance  of  16^  miles. 

The  geographical  position  of  the  light,  as  determined  by  the  Coast  Survey,  is : 

Latitude .  41  44  34.2  north. 

•  Longitude. 

Or,  in  time 

Magnetic  variation,  17°  52'  east,  July,  1851,  with  a  yearly  increase  of  1'. 

From  Cape  Mendocino  it  bears  N.  by  W.  79^  miles. 

The  secondary  astronomical  station  of  the  Coast  Survey  was  on  the  point  on  the  land  side  of  the  light¬ 
house,  near  a  few  Indian  huts  existing  in  1853. 

Its  geographical  position  is  : 


o  /  // 

Latitude .  41  44  44.0  north. 

Longitude .  124  11  14  west. 

h.  m.  $. 

Or,  in  time.. . . .  8  16  449. 


POINT  SAINT  GEORGE.  « 

This  point  lies  two  miles  W.  by  N.  from  Crescent  City  light.  It  is  from  50  to  100  feet  high,  with 
table-land  some  distance  back.  It  is  bounded  by  hundreds  of  rocks,  some  of  which  rise  perpendicularly 
200  feet  from  the  water.  Three  or  four  of  the  largest  present  a  remarkably  white  appearance,  which  serves 
to  distinguish  this  point.  The  extensive  reef  in  its  vTcinity  may  have  led  to  confusion  among  the  old 
discoverers,  by  their  confounding  it  with  Cape  Orford. 

The  point  may  possibly  be  the  Cape  San  Sebastian  of  Vizcaino,  who,  after  the  separation  of  his  vessels, 
continued  his  explorations  northward,  and,  on  January  20,  1603,  when  in  latitude  42^  N.,  reached  a  high 
white  bluff,  which  he  named  in  honor  of  the  saint  of  that  day.  On  the  day  preceding,  Antonio  Flores, 
his  pilot,  in  the  smaller  vessel,  supposed  himself  in  latitude  43®  N.,  where  the  land  formed  a  cape  or  point, 
which  he  called  Cape  Blanco,  and  from  that  point  the  land  ran  NW.  Near  the  point  he  discovered  a  large 
and  rapid  river,  which  he  endeavored  to  enter,  but  could  not  from  the  force  of  the  current.  We  are 
inclined  to  believe  that  both  names  refer  to  the  same  cape. 

Vizcaino,  in  January,  1603,  gave  the  name  Cabo  Blanco  de  San  Sebastian  to  a  cape  which  he  places 
near  latitude  42°. 

The  present  name  was  given  to  the  cape  by  Vancouver  in  1792.  He  placed  it  in  latitude  41°  46  N. 

DRAGON  ROCKS. 

This  name  is  applied  to  the  rocks  and  reef  extending  W.NW.  from  Point  St.  George  for  a  distance  of 
six  miles.  The  locality  has  never  been  surveyed  in  detail,  but  a  wide  passage  exists  inside  of  the  reef,  and 
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is  invariably  used  by  the  mail  and  coasting  steamers,  when  entering  or  leaving  Crescent  City  bay.  There 
are  10  or  12  outlying  rocks,  and  many  sunken  ones,  with  the  passage  running  between  them  and  those  close 
to  shore.  This  passage  is  about  a  mile  in  width,  has  10  fathoms  in  it,  and  the  general  course  through  is 
nearly  NW.  and  SE.,  but  not  straight.  Among  the  multitude  of  rocks  on  the  land  side  of  the  passage  are 
three  very  large  and  prominent  ones  about  200  feet  high.  It  has  been  already  stated  that  several  of  the 
largest  rocky  islets  have  a  well-marked  white  appearance,  occasioned  in  part  by  the  deposits  of  sea  birds. 

This  name  was  first  given  by  Vancouver  in  1792.  The  general  name  now  used  is  Crescent  City  reef. 

For  January,  1859,  the  line  of  equal  magnetic  variation  18^  east  crosses  the  coast  line  north  of 
Point  St.  George,  in  41°  50',  and  in  latitude  41°  40'  crosses  the  125°  of  longitude.  This  line  moves  south¬ 
ward  about  a  mile  and  a  half  annually. 


PELICAN  BAY. 

From  Point  St.  George  the  coast  runs  straight  for  12  piiles  N.  ^  W.;  thence  W.NW.  for  nine  miles, 
forming  a  deep  indentation,  called  by  La  Perouse,  1787,  Pelican  bay,  and  by  Vancouver  St.  George’s  bay. 
On  the  Coast  Survey  reconnaissance  of  it  in  1850  it  is  named  Pelican  bay.  For  eight  miles  from  Point  St. 
George  the  shore  is  low  for  some  distance  back,  and  fronted  by  a  sand  beach  to  the  mouth  of  a  small  stream 
called  S?nith's  river.  The  entrance  to  this  river  we  looked  for  in  vain  from  the  deck  of  the  steamer,  although 
scarcely  two  miles  off*  shore,  but  were  able  to  form  a  good  estimate  as  to  where  it  should  open  by  the 
peculiarities  of  the  northern  bank,  which  was  a  low  perpendicular  bluff*. 

Its  approximate  geographical  position  is  : 

Latitude . . 

Longitude 

The  “Smith’s  river”  of  recent  maps  and  descriptions  is  a  myth.  Half  way  between  Crescent  City  and 
the  mouth  of  Smith’s  river  there  is  a  smaH  sheet  of  water  called  Lake  Talawa.  North  of  this  small  stream 
the  coast  acquires  an  elevation  of  about  one  or  two  hundred  feet  for  a  short  distance  inland,  and  is  bounded 
by  high  mountains. 


41  54  north. 
124  11  west. 


COAST  OF  OREGON. 

The  etymology  of  the  name  Oregon  has  not  been  satisfactorily  explained.  It  is  first  mentioned  by 
Jonathan  Carver  in  the  relation  of  his  trading  expedition  to  the  head  waters  of  the  Mississippi,  between  June, 
1766,  and  October,  1768.  He  did  not  penetrate  beyond  the  95°  of  west  longitude,  and  mentions  the  name 
but  three  time^  in  the  following  manner :  The  “  River  Oregon,  or  the  River  of  the  West,  that  falls  into  the 
Pacific  ocean  at  the  Straits  of  Annian;”  the  “Oregon,  or  the  River  of  the  West.”  He  states  that  Robert 
Whitworth,  in  1774,  designed  to  pursue  the  same  route  traversed  by  himself,  “till,  having  discovered  the 
source  of  the  Oregon,  or  River  of  the  West,  on  the  other  side  of  the  summit  of  the  lands  that  divide  the  waters 
which  run  into  the  Gulf  of  Mexico  from  those  that  ^11  into  the  Pacific  ocean,  he  would  have  sailed  down  that 
river  to  the  place  where  it  is  said  to  empty  itself  in  the  Straits  of  Annian.”  This  is  the  extent  of  his  infor¬ 
mation  on  the  subject,  and  was  derived  from  Indians  and  traders. 

It  will  be  remembered  that  Martin  d’Aguilar  reported  to  have  found,  in  1603,  a  large  river  emptying  into 
the  Pacific  in  latitude  43°,  and  which  was  called  the  “  River  of  the  West.” 

The  theory  that  the  Pen  d’Oreilles  tribe,  inhabiting  part  of  the  region  between  the  Columbia  river  and 
the  Rocky  mountains,  was  originally  designated  Orejon  by  the  Spaniards,  and  hence  gave  the  name  to  the 
river,  is  unsatisfactory. 

About  three  miles  by  the  shore  to  the  northward  from  the  deepest  part  of  Pelican  bay,  the  boundary 
line  of  California  and  Oregon,  of  42°  N.  latitude,  strikes  the  coast  near  a  noticeable  high  pyramidal  mound, 
rising  abruptly  from  the  plateau,  which  is  destitute  of  timber. 

CHET-KO  RIVER. 

Five  miles  from  the  deepest  part  of  Pelican  bay,  and  in  latitude  42°  01'  N.,  longitude  124°  15' 
W.,  (both  approximate,)  empties  a  stream  which  is  from  50  to  60  yards  wide  at  its  mouth,  with  banks 
about  100  feet  high,  and  bounded  half  a  mile  in  shore  by  very  high  hills.  It  appears  deep  and  sluggish. 
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and  in  August,  1853,  was  completely  closed  at  the  mouth  by  a  heavy  gravel  beach.  The  anchorage  off  it 
is  open  and  exposed  from  west  to  south,  with  several  reefs  in  and  around  it.  No  survey  or  reconnaissance 
has  been  made.  We  found  Indian  huts  in  great  numbers  upon  both  banks,  but  most  of  the  Indians  were 
engaged  higher  up  the  stream  in  taking  salmon. 

On  the  Coast  Survey  charts  of  1853  this  stream  was  marked  Illinois  river,  that  being  the  name  applied 
to  it  by  miners  prospecting  from  Crescent  City,  whereas  the  Illinois  is  the  south  branch  of  the  Rogue’s  river. 
Similar  errors  have  frequently  been  made  on  the  coast.  Some  give  the  Indian  name  of  this  stream  Chit-ko. 

From  Point  St.  George  to  an  arched  rock  about  40  feet  high,  in  latitude  42®  11',  the  course  is  NW.  by 
N.  27  miles.  The  coast  between  the  Chetko  and  the  point  within  a  mile  of  the  arch  is  high,  bold,  compact, 
and  bordered  by  vast  numbers  of  rocks,  with  very  deep  water  close  in  shore.  From  this  the  shore  runs 
nearly  NW.  by  N.  J  N.  for  40  miles  to  Cape  Orford,  making  a  long  gentle  curve  of  four  miles  to  the  eastward, 
and  being  in  general  high,  abrupt,  and  rocky. 

A  view  of  the  arched  rock  is  given  on  the  Coast  Survey  sheet  of  1853. 

ROGUE’S  RIVER. 

Within  the  long  stretch  just  referred  to  is  found  the  entrance  of  Rogue’s  river,  in  latitude  42°  25'  N.,  and 
longitude  124^  22'  W.,  (both  approximate,)  having  a  long,  low,  sandy  p6int  on  the  south  side,  and  a  high,  steep 
hill,  with  two  large  rocks  off  its  base  at  the  north  side.  It  comes  from  the  interior  between  high  mountains, 
and  it  is  next  to  impossible  to  travel  along  its  course.  Just  within  the  entrance  and  on  the  north  side  were 
large  Indian  villages  in  1853.  When  passing  it  in  moderate  northwest  weather  the  sea  was  breaking  heavily 
across  the  bar,  and  this  is  reported  to  be  generally  the  case.  It  has  not  been  examined  or  surveyed,  and  the 
depth  of  water  on  the  bar  is  variously  reported  from  10  to  18  feet;  the  former,  doubtless,  nearer  the  truth. 
McArthur  reports  ten  feet  on  the  bar,  but  that  the  channel  is  too  narrow  for  sailing  vessels  to  turn  in.  In 
the  spring  of  1850  the  New  York  pilot-boat  W.  G.  Hagstaff  entered  the  river,  and  we  believe  was  attacked 
by  the  Indians,  deserted,  plundered,  and  burnt.  The  nexj  vessel  that  entered  was  the  schooner  Sam 
Roberts,  in  July  of  the  same  year,  which  got  out  safely.  We  know  of  no  other  vessels  ever  having  made 
the  attempt.  ' 

Near  the  entrance  commences  the  detached  deposits  of  auriferous  sand  and  gravel,  which  are  found 
northward  along  the  coast  to  the  Coquille  river. 

The  name  of  the  river  was  suggested  by  the  dishonest  propensities  of  the  natives  in  its  vicinity.  On 
the  maps  it  is  called  Toutounis,  and  the  Too-too-tut-na  or  Klamet.  These  names,  we  judge,  have  arisen 
from  misapprehension,  because  the  Indians  hereabouts,  when  asked  a  question  which  they  do  not  understand, 
answered  tod-ta,  tod-ta;  io6-ta  signifying  negation,  and  rendered  more  emphatic  by  repetition.  Or  the  name 
may  be  derived  from  what  is  called  the  Too-too-tan  village,  some  distance  up  the  river.  That  existing 
(1853)  on  the  north  head  of  the  mouth  of  the  river  is  Tar-shoots.  Several  campaigns  have  been  made 
against  the  Rogue  river  Indians,  a’iid  they  have  been  found  a  warlike  and  troublesome  race ;  but  the  manner 
in  which  they  were  treated  by  some  of  the  early  settlers  was  well  calculated  to  rouse  them  to  a  war  of 
retaliation. 

ROGUE'S  RIVER  REEF. 

The  rocky  islets  composing  this  reef  are  not  so  large  as  the  Dragon  rocks,  and  run  more  nearly  parallel 
with  the  coast  line.  The  southern  group  of  rocks  lies  W.  J  N.,  about  four  miles  from  the  north  head  of  the 
entrance  to  Rogue’s  river,  and  stretches  northward  three  miles,  where  a  gap  occurs  between  them,  and  another 
cluster  lying  a  mile  and  a  half  off  shore.  Off  this  inner  group  lie  several  dangerous  sunken  rocks,  which 
must  be  sharply  watched  from  aloft  when  the  sea  is  not  heavy  enough  to  break  upon  them.  As  seen  from 
the  southward,  the  inside  rock  of  the  outer  group  shows  a  perpendicular  face  eastward,  and  sloping  back  to  the 
west.  The  channel  through  this  reef  is  perhaps  a  mile  wide,  but  more  dangerous  than  any  other  on  the  coast. 
No  hydrographic  survey  has  been  made  of  it,  and  it  is  never  used  by  the  coasting  steamers.  In  1853  the 
Coast  Sui-veying  steamer  passed  through  it.  A  view  of  the  reef  is  given  on  the  Coast  Survey  sheet  of  1853. 

Abreast  of  the  northern  part  of  this  reef  is  a  five-mile  stretch  of  low  sand  beach,  backed  by  high, 
rugged,  wooded  hills,  when  the  shore  changes  to  an  abrupt  and  precipitous  face  to  Port  Orford.  Many  rocks 
closely  border  the  shore,  and  fiv^  miles  south  of  Port  Orford  a  high  rocky  islet  lies  nearly  a  mile  off  the 
base  of  the  hill,  about  1,000  feet  high. 
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PORT  ORFORD. 

This  is  by  far  the  best  summer  roadstead  on  the  coast  between  Los  Reyes  and  the  Strait  of  Juan  de 
Fuca.  From  the  extremity  of  the  SW.  point  eastward  to  the  majn  shore  the  distance  is  two  miles,  and  from 
this  line  the  greatest  bend  of  the  shore  northward  the  distance  is  one  mile.  The  soundings  within  this  space 
range  from  16  fathoms  close  to  Tichenor's  I’ock,  forming  the  SW.  point  of  the  bay,  to  three  fathoms  within 
one-quarter  of  a  mile  of  the  beach  on  the  northeast  side ;  with  five  fathoms  at  the  base  of  the  rocky  points 
on  the  northwest  side  towards  Tichenor’s  rock.  One  mile  olF  the  shores  of  the  bay  the  average  depth  is 
about  14  fathoms,  regularly  decreasing  inshore. 

The  point  forming  the  western  part  of  the  bay  presents  a  very  rugged,  precipitous  outline,  and  attains 
an  elevation  of  350  feet.  Its  surface  is  covered  with  excellent  soil  and  with  a  sparse  growth  of  fir.  From 
this  point  the  shore  becomes  depressed  to  about  60  feet  at  the  northern  or  middle  part  of  the  shore  of  the 
bay,  where  the  town  is  located.  The  hills  behind  are  covered  with  a  thick  growth  of  fir  and  cedar. 

The  anchorage  is  usually  made  with  the  eastern  end  of  the  town  bearing  north,  being  just  open  to  the 
east  of  a  high  rock  on  the  beach,  in  six  fathoms  water,  hard  bottom,  having  a  sharp,  high  point  bearing 
NW.  by  W.  one-quarter  of  a  mile  distant,  the  beach  in  front  of  the  town  distant  a  quarter  of  a  mile,  and 
three  rocks  just  in  the  three-fathom  line  E.  by  N.,  distant  half  a  mile.  Steamers  anchor  a  little  to  the  east¬ 
ward  of  this  position,  and  closer  to  the  tmvn,  in  four  fathoms.  Coasters  from  the  south  in  summer  beat  up  close 
inshore,  stretching  inside  of  the  outlying  islets  to  avoid  the  heavy  swell  outside.  Coming  from  the  northward 
they  keep  just  outside  of  a  high  rock  one-third  of  a  mile  oflP  the  w^estern  head,  and  round  Tichenor’s  rock 
within  half  a  mile.  In  winter,  anchor  far  enough  out  to  be  ready  to  put  to  sea  when  a  southeaster  comes  up. 
During  a  protracted  gale  in  December,  1851,  a  terrible  sea  rolled  in,  that  no  vessel  could  have  ridden  out 
The  old  steamer  Sea  Gull  was  driven  northward,  and  lost  two  weeks  in  regaining  her  position,  and  the  mail 
steamer  Columbia  hardly  held  her  own  for  many  hours  off  the  Orford  reef. 

The  usual  lauding  is  between  the  rock  called  Battle  rock,  north  of  the  anchorage,  and  the  point  of  rock 
close  on  its  west  side.  A  road  is  cut  from  here  up  to  the  town,  which  consists  of  but  a  few  houses. 
Sometimes  a  landing  is  made  on  the  rocky  beach  a  quarter  of  a  mile  westward  of  Battle  rock,  in  the  bight, 
where  a  sloping  grassy  bluff  comes  to  the  water ;  but  this  landing  is  over  a  rocky  bottom.  A  road  is  cut  up 
the  slope  to  the  site  of  the  military  post  of  Port  Orford,  which  is  now  abandoned. 

From  “Battle  rock’*  the  shore  eastward  is  skirted  by  sand  beach  for  If  mile  to  a  rough,  rocky  point 
called  Coal  Point.  About  midway  in  this  distance  empties  a  small  creek,  whose  banks  are  composed  of  a 
deposit  of  auriferous  sand  and  gravel,  the  same  as  found  in  front  of  the  town  abreast  of  Battle  rock,  and 
which  has  yielded  as  high  as  $30  to  $40  per  diem  to  each  miner.  Battle  rock  was  so  named,  because  the  first 
adventurers  made  a  stand  against  the  Indians  upon  this  rock  in  June,  1851.  Coal  Point  was  so  named  from 
the  reported  existence  of  coal  in  this  vicinity. 

Several  attempts  have  been  made  to  open  a  road  from  this  place  to  the  mines,  about  60  or  70  miles 
eastward,  but  thus  far  without  succes's.  Several  parties  have  gone  through,* but  could  find  no  direct  available 
route  for  pack-animals.  Upon  the  opening  of  such  a  road  it  would  become  a  large  depot  of  supply  for  the 
interior.  In  the  neighborhood  of  Port  Orford  are  found  immense  quantities  of  the  largest  and  finest  white 
cedar  on  the  coast,  and  for  some  years  a  saw-mill  has  been  in  operation,  affording  a  small  supply  for  the  San 
Francisco  market  of  this  lumber,  unapproachable  in  quality  by  any  on  the  Atlantic  coast. 

The  high  mountain  about  12  miles  east  of  Port  Orford  is  called  Pilot  Knob. 

The  primary  astronomical  station  of  the  Coast  Survey,  established  here  in  1851,  is  on  the  top  of  the 
ridge  just  west  of  the  town,  at  a  height  of  262  feet  above  the  sea,  and  within  a  few  yards  of  the  western 
edge  of  the  bluff.  Its  geographical  position  is  : 


O  /  It 

Latitude .  42  44  21.7  north. 

Longitude .  124  28  47  west. 

h.  m.  $. 

Or,  in  time .  8  17  55.2 


Magnetic  venation,  18°  29'  east,  in  November,  1851,  with  a  yearly  increase  of  about  1'. 

From  this  station  Tichenor’s  rock  bears  S.  by  W.,  three-quarters  of  a  mile  distant. 

The  secondary  astronomical  station  (1853)  is  in  front  of  the  town,  north  of  the  Battle  rock,  and  within 
50  yards  of  the  edge  of  the  bluff.  Its  geographical  position  is : 
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Latitude .  42  44  28.2  north. 

Longitude .  124  28  13  west. 

h.  m.  8. 

Or,  in  time .  8  17  52.8. 


Tides. — The  corrected  establishment,  or  mean  interval  between  the  time  of  the  moon’s  transit  and  the 
time  of  high  water,  is  XIA.  XXVItw.  The  mean  rise  and  fall  of  tides  is  5.1  feet,  of  spring:  tides,  6.8  feet, 
and  of  neap  tides,  3.7  feet.  The  mean  duration  of  the  flood  is  6A.  19m.,  of  the  ebb,  6/t,  7m.,  and  of  the 
stand.  Oh.  39m.  The  average  difierence  between  the  corrected  establishment  of  the  a.  m.  and  p.  m.  tides  of  the 
same  day  is  \h.  22m.  for  high  water,  and  Oh.  40m.  for  low  water.  The  differences  when  the  moon’s  declina¬ 
tion  is  greatest  are  2h.  12m.,  and  Ih.  28m.,  respectively.  The  average  differences  in  height  of  those  two 
tides  is  1.4  foot  for  the  high  waters,  and  2.6  feet  for  the  low  waters.  When  the  moon’s  declination  is  greatest 
those  differences  are  2.3  feet  and  3.9  feet,  respectively.  The  average  difference  of  the  higher  high  and 
lower  low  waters  of  the  same  day  is  7.1  feet,  and  when  the  moon’s  declination  is  greatest,  8.2  feet.  The 
higher  high  water  in  the  twenty-four  hours  occurs  about  lOA.  45m.  after  the  moon’s  upper  transit,  (southing,) 
when  the  moon’s  declination  is  north,  and  about  Ih.  14m.  before,  when  south.  The  lower  of  the  low  waters 
occurs  about  seven  hours  after  the  higher  high  water.  The  greatest  observed  difference  between  two  low 
waters  of  one  day  was  5.5  feet;  and  the  greatest  difference  between  the  higher  high  and  lower  low  waters  of 
one  day  was  11.0  feet. 

To  find  the  times  of  high  and  low  waters,  first  compute  the  times  for  Astoria,  and  fi-om  the  numbers  thus 
obtained  subtract  Ih.  16m.  for  Port  Orford. 

This  bay  was  called  Ewing  harbor  in  1850  by  McArthur,  but  is  now  known  by  no  other  name  than 
Port  Orford,  from  its  proximity  to  Cape  Orford.  A  sketch  of  it  was  published  by  the  Coast  Survey  Office 
in  1854. 

From  the  western  extremity  of  Port  Orford  Cape  Orford,  or  Blanco,  bears  N  W.  ^  N.,  distant  6  miles,  the 
shore  line  between  them  curving  eastward  about  a  mile.  Immediately  north  of  Port  Orford  it  is  composed  of 
a  very  broad  loose  sand  beach,  backed  by  a  long  uniform  sand  ridge  of  100  feet  height,  covered  with  grass, 
fern,  sallal  bushes,  and  a  few  firs ;  while  behind  this  the  ground  falls  and  forms  lagoons  and  marshes.  This 
ridge  extends  nearly  to  the  mouth  of  a  stream  called  jE/h  river,  3  J  miles  from  Tichenor’s  rock.  This  narrow 
stream,  fordable  at  its  mouth  at  low  tides,  comes  for  miles  through  broad  marshes  covered  with  fir  and  white 
cedar,  and  an  almost  impenetrable  undergrowth.  The  south  side  at  the  mouth  is  low,  sandy,  and  flat;  tho 
north  side,  a  slope  rising  from  the  marsh  inshore  and  terminating  on  the  beach  in  a  perpendicular  bluff, 
averaging  100  feet  high,  covered  with  timber  to  its  very  edge  for  a  couple  of  miles,  when  the  timber  retreats 
some  distance  inland.  The  face  of  this  bluff  exhibits  vast  numbers  of  fossil  shells  in  the  sandstone.  At  its 
base  a  sand  beach  exists  which  may  be  travelled  at  low  water. 

At  the  mouth  of  Elk  river,  a  bottle,  nearly  buried  in  the  sand,  was  picked  up  on  the  18th  of  May,  1860^ 
with  a  memorandum,  stating  that  it  had  been  thrown  from  the  steamship  Brother  Jonathan  in  latitude  42°  00', 
longitude  124°  50',  on  the  23d  of  March,  1860,  the  wind  at  the  time  strong  from  the  south.  It  had  travelled 
nearly  north  about  50  miles. 


CAPE  ORFORD,  OR  BLANCO. 

In  making  this  cape  from  the  northward  or  southward  it  presents  a  great  similarity  to  Point  Concepcion, 
appearing  first  as  an  island,  because  the  neck  connecting  it  with  the  main  is  comparatively  low,  flat,  and  des¬ 
titute  of  trees,  with  which  the  cape  is  heavily  covered  to  the  edge  of  the  cliff.  It  is,  perhaps,  over  200  feet 
high,  but  the  trees  upon  it  make  it  appear  at  least  100  feet  more.  The  sides  are  very  steep,  and  worn  away 
by  the  action  of  the  sea,  showing  a  dull  whitish  appearence  usually,  but  bright  when  the  sun  is  shining  upon 
them.  At  the  base  are  many  black  rocks  and  ledges  stretching  out  to  form  the  inner  part  of  Orford  reef. 
In  the  bend,  southeast  of  the  cape,  rises  a  large,  high,  single  rock,  about  100  yards  from  the  beach. 

The  approximate  geographical  position  of  the  cape  is  : 

o  / 

Latitude .  42  50  north. 

Longitude .  1^4  west. 

Being  thus  the  most  western  part  of  the  main  land  until  we  reach  latitude  47°  50'. 
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From  it  Cape  Mendocino  bears  S.  by  E.  I  E.,  distant  145  miles ;  Cape  Disappointment  light,  at  the  north 
head  of  the  entrance  to  the  Columbia,  N.  by  W.  J  W.,  distant  207  miles ;  and  Tatoosh  island  light,  off  Cape 
Flattery,  N.  NW.,  332  miles.  From  the  line  joining  Blanco  and  Cape  Disappointment  the  coast  does  not, 
in  any  place,  leave  it  more  than  12  miles. 

A  light  of  the  first  order  is  required  upon  this  cape,  or  upon  one  of  the  rocky  islets  of  the  outlying  reef. 

Upon  old  Spanish  maps  a  cape  near  this  latitude  has  been  called  Blanco,  from  the  assertion  that  Antonio 
Flores  discovered  and  so  named  it  in  1603.  He  says  that  from  this  cape  the  coast  trends  northwest,  and  near 
it  he  found  a  large  river,  which  he  tried  to  enter,  but  could  not  on  account  of  the  strong  current  running  out. 

At  that  time  the  magnetic  declination  must  have  been  about  zero,  and  perhaps  several  degrees  west. 
Assuming  it  as  zero,  the  coast  thence  northward  for  nearly  100  miles  trended  N.  by  E.  ^  E. 

The  name  Orford  was  given  by  Vancouver  in  1792,  and  placed  by  him  in  latitude  42°  52'.  On  the 
western  coast  this  name  is  now  almost  invariably  used. 

A  view  of  Cape  Orford  is  given  on  the  Coast  Survey  sheet  of  1853. 

ORFORD  REEF'. 

About  4  miles  ofi*  the  coast,  between  Port  and  Cape  Orford,  lies  a  group  of  rocky  islets  and  sunken  rocks. 

There  are  seven  large  high  ones  within  an  area  of  one  square  mile,  with  small  ones  that  are  just  awash,  and 
others  upon  which  the  sea  only  breaks  in  very  heavy  weather. 

The  southeastern  rock  is  called  the  “Fin  rock,'’  anti  has  a  perpendicular  face  to  the  southwest,  with  a 
sloping  surface  to  the  northeast.  Near  it  are  several  low  black  rocks.  The  Fin  rock  lies  W.  f  N.,  distant 
4,^  miles  from  the  western  point  of  Port  Orford,  and  the  general  direction  of  the  six  others  is  N.N  W.  from  Fin 
rock.  West  from  Port  Orford,  and  distant  4J  miles,  is  a  small  black  rock,  and  near  it  a  smaller  one,  upon 
which  the  sea  breaks  only  occasionally.  W.  by  N.  ^  N.,  distant  4|  miles  from  Port  Orford,  lies  the  largest 
of  the  seven  islets,  rising  up  with  high  and  nearly  perpendicular  sides.  On  the  same  course,  and  a  mile  and 
a  quarter  further  out,  is  a  small  rock,  and  half  way  between  them  a  rock  awash.  This  is  the  northern  limit 
of  the  group. 

Stretching  S.SW.  for  a  mile  and  a  third  from  Cape  Orford  are  numerous  rocky  islets  and  sunken  rocks, 
with  large  fields  of  kelp;  but  ceasing  at  that  distance,  a  passage  is  left  one  and  half  mile  wide  between  them 
and  the  northern  islets  of  the  other  group.  The  course  through  the  middle  of  the  passage,  clearing  the  rock 
called  Klooqueh,  off  the  western  point  of  Port  Orford,  is  NW.  by  W.,  with  ten  fathoms  rocky  bottom  on  the 
shoalest  part  of  that  line.  • 

This  passage  is  in  constant  use  by  mail  and  coasting  steamers,  but  the  hydrography  of  the  reef  has  not 
yet  been  executed,  and  only  a  preliminary  examination  of  the  position  of  the  outer  rocks.  Although  the 
general  trend  of  the  southern  group  is  N.NW.,  it  is  very  probable  that  they  are  a  continuation  of  the  reef 
making  out  from  the  cape. 

When  coming  down  this  coast,  in  1787,  La  Perouse  says  his  latitude  at  noon  was  42°  58'  56",  and  that 
two  hours  afterwards  he  was  abreast  of  nine  small  islands  or  rocks  lying  about  a  league  off  Cape  Blanco, 
which  bore  NE.  by  E.  lie  called  them  the  Xecker  islands ;  evidently  the  group  forming  the  Orford  reef. 

One  mile  north  of  Cape  Orford  empties  a  small  stream  having  a  great  number  of  rocks  off  its  mouth.  In 
1851  it  was  usually  called  Sikhs  river,  the  Chinook  “jargon"  name  for  friend.  On  some  maps  we  find  a 
stream  near  this  locality  called  Sequalchin  river.  The  village  upon  the  Sikhs  is  called  Te-cheh-quut. 

Ten  miles  north  of  Cape  Orford  La  Perouse  places  a  cape  called  Toledo,  but  no  headland  exists  between 
Orford  and  the  south  head  of  the  Coquille,  although  a  small  stream  called  Flora's  creek  empties  upon  the 
coast  about  half  way  between  them. 

From  Point  Boneta  to  Cape  Orford  the  extent  of  shore-line  is  388  miles,  Boneta  to  Mendocino  being  223 
miles. 

General features. — From  Cape  Mendocino  the  hills  upon  the  seaboard  range  from  2,000  to  3,000  feet  high, 
running  parallel  with  the  coast  at  a  distance  of  from  3  to  5  miles,  receding  somewhat  at  the  Eel  river  valley  and 
Point  St.  George,  and  at  other  points  coming  abruptly  to  the  ocean.  The  whole  face  of  the  country  is  covered 
with  dense  forests,  and  offers  almost  insurmountable  obstacles  to  the  opening  of  roads  intended  to  strike  the 
trail  leading  along  the  valleys  of  the  Sacramento  and  Wallamut. 

Northward  of  Cape  Orford  the  appearance  and  nature  of  the  coast  assumes  a  marked  change.  Long 
reaches  of  low  white  sand  beach  occur,  with  sand  dunes,  broken  by  bold  rocky  headlands,  and  backed  by  high 
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irregular  ridges  of  mountains.  On  the  sea-face  and  southern  sides  of  many  of  these  prominent  points  no 
timber  grows,  and  they  present  a  bright,  lively  green  of  feni,  grass,  and  bushes.  The  general  altitude  of  the 
mountains  appears  the  same  as  to  the  southward. 

COQUILLE  RIVER. 

From  Cape  Orford  to  the  mouth  of  the  Coquille,  in  latitude  43^  07',  the  coast  runs  exactly  north  for  17 
miles,  with  a  slight  curve  of  a  mile  and  a  half  eastward,  and  a  short  distance  north  of  Orford  consists  of  a  low 
sand  beach,  immediately  behind  which  are  long  shallow  lagoons  receiving  the  water  from  the  mountains,  but 
having  no  visible  outlet  to  the  sea.  Along  this  shore  the  soundings  range  from  7  to  15  fathoms  at  a  distance 
of  a  mile. 

The  south  point  of  the  entrance  to  this  river  is  a  high  bluff  headland,  whilst  the  north  point  is  a  long, 
low,  narrow  spit  of  sand,  overlapping,  as  it  were,  the  southern  head,  so  that  the  channel  runs  parallel  with  and 
close  under  it,  (1851.)  A  short  distance  off  it  lie  several  rocks,  but  not  of  sufficient  size  to  lessen  the  western 
swell  which  breaks  continually  across  the  bar. 

In  the  winter  of  1851  the  boats  of  the  propeller  Sea  Gull  effected  a  landing  near  the  rocks,  but  it  was 
attended  with  danger ;  subsequently  boats  were  carried  by  land  from  Port  Orford.  The  widest  part  of  the 
mouth  is  less  than  200  yards,  after  which  the  river  spreads  out  into  a  large  sheet  of  shallow  water,  about  two 
miles  long  by  three  quarters  of  a  mile  broad,  and  bounded  by  low  ground.  Into  the  northeast  part  of  this 
lagoon  enters  the  river,  which  has  been  followed  a  distance  of  about  30  miles  in  a  northeasterly  direction,  and 
having  a  depth  throughout  of  not  less  than  15  feet,  and  an  average  width  of  40  yards.  It  drains  a  very  fer¬ 
tile  region,  densely  covered  with  many  varieties  of  wood.  Numerous  Indian  encampments  were  found  along 
its  banks  from  the  mouth,  and  quite  extensive  fish  weirs  were  discovered  and  destroyed.  About  15  miles 
from  its  mouth  there  is  a  portage  of  IJ  mile  to  Koos  river. 

The  hydrographic  reconnaissance  of  this  river  in  1859  by  the  Coast  Survey  shows  only  3  feet  of  water 
on  the  bar,  and  it  is  reported  inaccessible  for  vessels  of  ordinary  draught.  The  north  point  is  a  long  stretch  of 
dreary  sand  dunes,  and  has  a  single  bold  rock  at  its  southern  extremity.  The  channel  makes  out  straight 
from  the  southern  head,  and  north  of  the  rocks  (1859.) 

The  approximate  geographical  position  of  its  entrance  is  : 

o  / 

Latitude .  43  07  north. 

Longitude .  124  24  west. 

Tides. — The  (approximate)  corrected  establishment  is  XI^.  XXXw.,  and  the  mean  rise  and  fall  of  tides 
5.0  feet. 

A  reconnaissance  of  the  entrance  and  part  of  the  river  was  published  by  the  Coast  Survey  in  1861. 

When  off  the  entrance  in  1854  we  saw  about  a  dozen  houses  which  had  been  built  by  the  miners  en¬ 
gaged  in  washing  the  auriferous  sand  and  gravel  at  the  back  of  the  beach.  In  approaching  this  coast  we 
encountered  a  very  heavy  swell,  with  the  water  changing  to  a  dark  brown  color,  and  after  passing  through  it 
tacked  off  shore,  hove  to,  and  sounded  near  its  outer  limit,  but  found  no  bottom  with  84  fathoms  of  line. 

The  alleged  depredations  of  the  Indians  in  this  section  led  to  a  campaign  against  them  in  1851. 

Some  recent  maps  have  a  river  here  called  the  Soquils,  and  one  within  a  short  distance  called  the  Co- 
tamyts,  but  no  such  stream  exists  in  this  vicinity. 

CAPE  GREGORY. 

Between  the  Coquille  river  and  this  headland  we  find  another  low  sand  beach  for  ten  miles  to  the  southern 
part  of  Gregory,  which  rises  up  very  precipitously ;  the  hill  attaining  perhaps  2,000  feet  elevation  two  miles 
back,  runs  in  a  straight  line  northward  for  three  or  four  miles,  and  bounded  by  many  rocks,  slopes  to  the 
northward  to  a  sharp  perpendicular  point,  about  60  feet  high,  and  peculiarly  cut  and  worn  by  the  action  of 
the  sea.  Thence  it  takes  a  sharp  turn  to  the  E.NE.  for  two  miles,  to  the  entrance  to  Koos  bay.  The  cape, 
as  seen  from  the  southward,  shows  a  couple  of  rocks  a  short  distance  from  its  western  point.  Along  the  low 
shore  soundings  in  10  fathoms  are  found  one  mile  off.  We  have  been  informed  that  vessels  anchoring  close 
under  the  north  face  of  the  cape  may  ride  out  heavy  southeast  gales.  If  so,  it  is  very  important,  no  other 
place  between  Sir  Francis  Drake's  and  Nce-ah  bay,  except,  perhaps,  under  Destruction  island,  affording  that 
protection.  If  a  southeaster  should  haul  to  the  SW.,  and  then  NW.,  as  they  usually  do,  the  chances  of  get¬ 
ting  out  would  be  veiy  few. 
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The  approximate  geographical  position  of  the  NW.  point  of  the  cape  is  : 

O  ! 

Latitude .  43  20  J  north. 

Longitude .  124  22 J  west. 

And  it  bears  north  30  miles  from  Cape  Orford. 

It  was  named  by  Captain  Cook,  who  placed  it  by  bearings  in  latitude  43°  30',  and  is  described  by  him 


as  follows  :  “This  point  is  rendered  remarkable  by  the  laud  of  it  rising  immediately  from  the  sea  to  a  tolerable 
height,  and  that  on  each  side  of  it  is  very  low.”  Vancouver  placed  it  in  43°  23'. 

It  is  sometimes  called  by  the  recent  appellation  of  Arago,  which  has  been  adopted  on  the  Coast  Suiwey 
charts.  It  is  known  by  both  on  the  western  coast. 

A  view  of  it  is  given  on  the  Coast  Survey  sheet  of  1853. 

KOOS  BAY. 

Nearly  2  miles  E.NE.  of  the  northern  extremity  of  Cape  Gregory  is  the  wide  and  well-marked  entrance 
to  Koos  bay.  The  south  point,  named  Koos  Head,  is  high  and  bold,  being  the  base  of  the  hills  forming  the 
cape,  whilst  the  north  point  is  low  and  sandy,  with  shifting  sand  dunes  that  reach  100  feet  in  height.  In 
T861  a  narrow  channel  cut  across  the  north  point,  forming  a  tolerably  large  island,  which  was  washed  away 
before  the  close  of  the  season.  Such  changes  are  constantly  taking  place,  and  involve  changes  in  the  bar  and 
channel.  The  points  lie  nearly  north  and  south  of  each  other,  and  about  three-quarters  of  a  mile  apart.  The 
bar  (1861)  lies  N.  62°  W.  one  mile  from  Koos  Head ;  N.  35°  E.  If  mile  from  Cape  Gregory,  and  its  width 
between  the  12  feet  lines  on  the  north  and  south  sides  is  only  150  yards,  with  a  maximum  depth  of  13  feet. 
Thence  the  channel,  increasing  in  width,  runs  straight  to  the  north  tangent  of  the  head,  with  10  fathoms  of 
water  at  that  point.  In  1853  and  1854  a  depth  of  only  9  to  feet  could  be  found  on  the  bar.  During  the 
working  season  of  1861  the  bar  moved  to  the  northward,  thus  indicating  great  changes  in  this  as  in  all  other 
river  bars  on  the  coast.  Vessels  enter  and  leave  on  the  flood  tide  because  the  bar  is  smoother;  with  the  ebb 
there  is  a  heavy  break,  unless  the  sea  be  remarkably  smooth.  The  currents  run  very  strongly,  as  might  be 
supposed,  from  the  extent  of  the  bay  and  the  size  of  the  channel. 

We  have  seen  the  sea  breaking  completely  across  the  entrance  in  moderate  northwest  weather,  and  know 
that  the  mail  steamer  has  tried  to  enter,  but  upon  seeing  the  danger  would  not  take  the  risk.  In  1861 
the  party  examining  it  could  get  but  one  day’s  work  on  the  bar  during  several  months.  In  October,  1862, 
the  surveying  brig  Fauntleroy  could  not  enter. 

Traffic  is  drawn  hither  by  the  mining  of  lignite,  which  is  carried  to  the  San  Francisco  market.  It  has 
been  found  unfit  for  steamship  consumption,  but  is  used  for  small  stationary  engines  and  domestic  purposes. 
The  geology  of  the  country  does  not  give  promise  of  coal.  A  tug-boat  is  employed  at  the  entrance  for  the 
towing  of  vessels  over  the  bar.  The  saw-mills  on  the  bay  turn  out  about  15,000  feet  of  lumber  daily. 

Tides. — The  corrected  establishment  or  mean  interval  between  the  time  of  the  moon’s  transit  and  the 
time  of  high  water  is  XIA.  XXVItw.  The  mean  rise  and  fall  of  tides  is  5.1  feet,  of  spring  tides  6.8  feet,  and 
of  neap  tides  3.7  feet.  The  mean  duration  of  the  flood  is  Qh.  197n.y  of  the  ebb  Gh.  07/;i.,  and  of  the  stand 
0^.  39m. 

The  approximate  geographical  position  of  Koos  Head  is : 


o  /  '// 

Latitude .  43  21  04  north. 

Longitude .  124  18  west. 


The  computed  magnetic  variation  for  December,  1861,  is  18°  52'  east,  with  a  yearly  increase  of  1'. 

The  bay  is  very  irregular  in  outline,  and  its  general  shape  is  somewhat  like  the  letter  U,  with  the  con¬ 
vexity  to  the  north.  One  small  branch  stretches  southward  behind  Koos  Head;  it  is  called  the  south  slough, 
and  has  but  two  or  three  feet  of  water  in  it.  North  of  the  entrance  the  bay  proper  begins,  and  has  a  good 
depth  of  water.  Abreast  of  the  north  point  the  width  is  600  yards,  and  the  depth  from  three  to  seven  fathoms ; 
thence  northward  it  increases  in  width  to  nearly  a  mile,  and  runs  very  straight  ou  a  N.  by  E.  ^  E.  course. 
The  channel  runs  on  the  eastern  side  of  this  part,  the  western  half  being  filled  with  sand  flats  and  shallows. 
A  sunken  rock,  called  the  Fearless  rock,  is  on  the  eastern  side  of  the  channel,  abreast  of  the  upper  part  of 
the  rocky  shore.  The  whole  length  of  the  bay  is  believed  to  be  about  25  miles,  the  head  of  it  being  a  little 
further  south  than  the  entrance.  Koos  river  empties  into  the  head  of  the  bay,  and  will  give  passage  to  boats 
for  twenty  miles  from  its  mouth,  where  a  small  slough  that  empties  into  the  Coquille  river  is  so  near  as  to 
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leave  a  portage  of  only  a  mile  and  a  half  between  the  two  waters,  and  about  15  miles  from  the  mouth  of  the 
Coquille. 

Excepting  the  peninsula,  which  forms  the  western  shore  of  the  bay  north  of  the  entrance,  the  entire 
country  is  an  immense  forest  of  various  kinds  of  pine.  No  land  for  cultivation  is  found  without  clearing,  and 
even  on  Koos  river  the  bottom  lands,  which  afford  excellent  soil,  have  to  be  cleared  of  the  thick  growth  of 
laurel,  maple,  and  myrtle.  The  coal  mines  are  beyond  the  great  bend,  near  the  head  of  the  bay,  and  on  the 
western  side. 

The  name  Koos  is  that  approaching  nearest  the  Indian  pronunciation  of  the  word.  On  some  maps  we 
find  a  small  stream  called  Cahoos,  emptying  just  south  of  Cape  Gregory.  The  Coast  Sui-vey  chart  of  the 
bay  was  published  in  1861. 

The  word  Koos  signifies,  in  the  Too-too-tan  language,  a  lake,  lagoon,  or  landlocked  bay.  Dufl6t  de 
Mofras  very  amusingly  translates  it  R.  des  Vaches. 

In  January,  1859,  the  line  of  equal  magnetic  variation  of  19°  east  crosses  the  coast-line  in  latitude  43° 
39',  and  in  latitude  43°  29'  crosses  the  125°  of  longitude.  This  line  moves  annually  southward  about  IJ 
mile. 


UMPQUAH  RIVER. 

North  of  Koos  bay  to  the  Umpquah  river  is  another  straight,  low  sand  beach,  with  sand  dunes,*  backed  by  a 
high  ridge  of  hills  densely  timbered.  The  shore  runs  nearly  north,  presenting  a  very  white  appearance  when 
the  sun  shines  upon  it,  and  having  from  10  to  15  fathoms  of  water  one  mile  off  the  beach.  The  southern 
point  of  the  entrance  to  the  river  is  a  marked  spur  of  the  mountains  from  the  southeast,  and  is  bordered  by  sand 
dunes.  The  north  side  of  the  entrance  is  a  long  range  of  white  shifting  sand  hills,  running  with  the  coast  for 
two  miles,  and  suddenly  changing  to  high,  rocky  hills  covered  with  wood.  The  river  is  the  largest  stream 
entering  the  Pacific  between  the  Sacramento  and  Columbia  rivers.  It  is  51  miles  N.  W.  from  Cape  Orford, 
and  21  miles  north  of  Cape  Gregory.  The  lower  reach  of  the  river  is  long  and  narrow,  running  nearly  north 
for  6  miles ;  bordered  on  the  south  side  by  a  rocky,  wooded  shore ;  on  the  north,  for  two  miles,  by  loose  sand 
hills,  changing  after  the  first  mile  to  sand  sparsely  covered  with  coarse  grass,  bushes,  and  fir,  and  in  four  miles  to 
steep,  high,  rocky  banks  covered  with  large  trees.  An  immense  flat,  mostly  bare  at  low  water,  stretches  south 
from  the  north  point  to  within  306  yards  of  the  south  side  of  the  entrance,  through  which  narrow  space  runs 
the  channel,  having  (1853)  a  bar  with  only  13  feet  upon  it,  and  less  than  100  yards  wide.  From  the  bar  the 
point  of  bluff,  just  inside  the  entrance,  bears  NE.  by  E.,  and  is  distant  Ij  mile.  About  1851  or  1852  two 
range  marks  were  placed  on  the  south  shore  for  running  in  by,  and  they  are  frequently  referred  to  as  data  by 
which  to  trace  the  changes  of  the  bar;  but  the  captain  who  erected  them  has  assured  us  that  the  bar  was  not 
on  their  range,  but  to  the  southward  of  it. 

Buoys  for  crossing  the  bar. — In  January,  1858,  it  was  announced  that  the  bar  had  been  marked  by 
buoys.  Two  third  class  nun-buoys,  painted  white,  with  white  and  black  perpendicular  stripes,  are  placed  in 
line  with  the  light-house,  which  bears  from  them  E.  by  N.  ^  N.  The  inner  buoy  is  just  within  the  bar,  and 
in  3^  fathoms  at  mean  low  water,  and  can  be  passed  on  either  hand,  but  only  close  to  it.  The  outer  buoy  is 
just  outside  the  bar,  in  10  fathoms  at  the  same  stage  of  the  tide,  and  can  also  be  passed  on  either  hand. 
Keeping  the  two  buoys  in  range  with  the  light-house,  14  feet  may  be  caiTied  over  the  bar  at  mean  low  water. 

The  above  directions  show  that  the  bar  of  the  river  has  moved  about  400  yards  to  the  northward  of  its 
position,  as  determined  by  the  hydrographic  survey  of  1853,  and  has,  moreover,  deepened.  In  light  weather 
it  can  be  readily  determined  by  the  breakers  on  each  side,  but  with  a  heavy  swell  the  sea  is  temfic.  In 
October,  1852,  the  Coast  Surveying  steamer  Active  lay  off  the  bar  two  days  try’ng  to  get  in,  but  found  it 
impracticable.  Several  steamers  have  thumped  heavily  on  the  bar,  one  nearly  carrying  away  her  stern-post, 
and  in  1858  the  mail  steamship  Columbia  in  coming  out  had  her  decks  swept  fore  and  aft  by  the  huge  combers 
rolling  in  like  high  walls.  In  January,  1861,  when  going  in,  this  same  steamer  suffered  still  more  terribly. 
Several  vessels  have  been  lost  at  its  entrance,  and  within  a  very  recent  period  no  pilots  belonged  to  the  river, 
because  the  trade  was  too  small  to  pay. 

During  the  early  part  of  November,  1858,  the  bar  at  the  entrance  to  the  Umpquah  changed  greatly,  and 
the  depth  of  water  upon  it  was  so  much  decreased  that  the  steamship  Columbia,  which  thumped  over  it,  could 
not  leave  the  river  for  seveial  weeks.  Upon  sounding  at  the  entrance  it  was  found  that  the  channel  across 
the  bar  had  moved  about  half  a  mile  northward  of  its  former  position. 
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UMPQUAH  RI\^R  LIGHT  HOUSE. 

The  light-house  is  erected  on  the  south  side  of  the  entrance,  close  to  the  beach,  which  is  of  shifting  sand. 
The  stiTicture  consists  of  a  keeper’s  dwelling  of  stone,  with  a  whitewashed  tower  of  brick  rising  above  it,  and 
surmounted  by  an  iron  lantern  painted  red,  the  entire  height  being  92  feet,  and  the  height  of  the  light  100 
feet  above  the  mean  sea  level.  The  light  is  a  fixed  white  light  of  the  third  order  of  the  system  of  Fresnel.  It 
w'as  first  exhibited  October  10,  1857,  and  shows  every  night  from  sunset  to  sunrise.  In  an  ordinary  state  of 
the  atmosphere  it  should  be  seen — 

From  a  height  of  10  feet  at  a  distance  of  15  miles. 

20  feet  at  a  distance  of  16j  miles. 

30  feet  at  a  distance  of  17i|  miles. 

In  the  day  time  the  tower  will  show  projected  against  the  dark  green  fir  on  the  hills  behind  it,  and  with 
the  sand  dunes  to  the  north  be  a  capital  mark  for  making  the  river. 

The  geographical  position  of  the  light,  as  determined  by  the  Coast  Survey,  is  ; 


O  f  // 

Latitude .  43  40  18.5  north. 

Longitude . .  124  11  00.3  west. 

k.  m,  s. 

Or,  in  time .  8  16  44.2 


Computed  magnetic  variation  18^  55'  east,  in  July,  1851,  with  a  yearly  increase  of  1'. 

From  the  bar  the  light  bears  E.  by  N.  J  N.,  distant  about  a  mile,  (1858.)  After  crossing  the  bar  the 
channel,  when  approaching  the  light-house,  runs  close  to  the  south  shore,  and  increases  in  depth  from  3J 
fathoms  to  13  off  the  point  of  bluff.  Abreast  of  the  meeting  of  the  sand  beach  and  bluff  on  the  south 
side,  lies  a  rock,  visible  at  extreme  low  tide,  upon  the  three-fathom  line.  It  is  not  laid  down  on  any  chart, 
nor  has  its  position  been  accurately  determined.  It  has  deep  water  around  it.  From  the  point  of  bluff 
vessels  steer  across  the  river  to  strike  the  east  side  of  the  north  point  about  one-third  of  a  mile  from  its 
extremity,  then  haul  across  E.NE.  to  the  other  shore,  close  along  which  the  channel  runs.  This  course  takes 
them  clear  of  a  flat  and  rocks  in  mid-river,  and  bearing  E.NE.  from  the  south  end  of  the  north  point,  and 
north  five-eighths  of  a  mile  from  the  point  of  blufi*  on  the  south  side.  The  small  indentation  of  the  shore¬ 
line  on  the  right,  after  making  the  first  stretch  from  the  point  of  bluff,  is  called  Winchester  bay,  having  no 
water,  and  being  but  an  extensive  mud  flat.  Three  miles  inside  the  light-house  the  river  continues  half  a 
mile  wide,  then  expands  to  a  mile,  and  is  filled  with  numerous  extensive  sand  and  mud  flats.  Five 
miles  from  the  light-house  it  bends  sharply  to  the  eastAvard. 

A  preliminary  chart  of  the  entrance  to  Umpquah  river  was  issued  from  the  Cofist  Survey  ofiice  in  1854. 

The  secondary  astronomical  station  of  the  Coast  Survey  was  on  the  west  side  of  the  river,  on  the  edge  of 
the  first  grove  of  fir,  and  one  mile  from  the  end  of  the  north  point.  Its  geographical  position  is : 


o  /  // 

Latitude .  43  41  45.3  north. 

Longitude .  124  09  57.0  west. 

h.  m.  8. 

Or,  in  time . .  8  16  39.8. 


This  river  is  said  to  drain  an  extremely  fertile  region,  abounding  in  prairie  land  well  adapted  to  agricul¬ 
ture  and  grazing.  Ross  Cox  mentions  a  pine  tree  discovered  in  the  Umpquah  valley  measuring  216  feet  to 
its  lowest  branches,  and  being  57  feet  in  circumference. 

The  Indian  name  for  the  river  below  the  rapids  is  Kah-la-wat-set,  and  to  the  upper  part  they  apply  the 
name  Umpt'quah. 

The  first  vessel  we  know  of  entering  it  was  the  schooner  Sam  Roberts,  August  4,  1850,  after  coming  out 
of  Rogue’s  river. 

This  river  is  sometimes  supposed  to  be  the  river  discovered  by  Flores  in  1603,  and  afterwards  referred 
to  as  the  “River  of  the  West.”  Carver,  in  his  nanative,  refers  three  times  to  the  “  Oregon,  or  River  of  the 
West.” 

From  the  Umpquali  the  coast  runs  in  a  remarkably  straight  line  N.  by  W.  J  W.  to  the  south  point  of 
the  entrance  to  the  Columbia  river,  in  no  case  varying  more  than  three  miles  eastward  of  the  line  joining 
these  two  places. 
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Heceta  Bank, — NW.  by  N.,  distant  66  miles  from  Cape  Orford,  is  the  southern  end  of  a  bank  extending 
parallel  with  the  coast  for  30  miles,  and  about  the  same  distance  from  it  The  least  depth  yet  discovered  upon 
it  is  43  fathoms,  and  the  nature  of  the  bottom  very  variable,  there  being  blue  mud,  coarse  blue  sand,  coral, 
pebbles,  gravel,  mud,  and  shells.  Coasting  vessels  have  often  reported  passing  over  localities  having  a  heavy 
swell  upon  them,  and  one  frequently  so  reported  near  the  Uinpquah  led  to  the  examination  which  discovered  this 
bank.  When  Heceta  yvas  upon  this  coast,  and  in  this  vicinity,  he  said  :  “  On  Sunday  I  found  great  differences 
[of  depth;]  at  seven  leagues  I  got  bottom  at  80  fathoms;  and  nearer  the  coast  I  sometimes  found  no  bottom.** 
Should  a  thorough  examination  of  his  discoveries  here  satisfactorily  show  that  he  did  really  cross  this  or 
any  yet  undiscovered  adjacent  bank,  it  would  be  a  tribute  to  his  explorations  on  this  coast  to  apply  his 
name  to  it. 


~  CAPE  PERPEIUA. 

After  leaving  the  Umpquah  two  or  three  miles,  a  bold  rocky  coast,  with  high  steep  hills  covered  with 
timber,  runs  straight  for  about  eight  miles,  changing  to  low  sandy  beach  with  sand  dunes,  backed  by  a  high 
ridge  of  hills.  This  continues  for  15  miles,  when  the  hills  stretch  out  to  the  shore  and  crowd  upon  it  for  13 
miles,  to  end  abruptly  in  steep  bluffs  forming  Cape  Perpetua,  which  is  39  miles  N.  by  W.  ^  W.  from  Ump¬ 
quah  light,  with  an  approximate  geographical  position  of  latitude  44°  19',  longitude  124°  06'.  The  face  of 
the  cape  is  nearly  five  miles  long,  with  very  slight  projection  from  the  straight  trend  of  the  shore.  It  is 
very  high,  and  has  a  regular  although  steep  descent  to  the  shore,  bringing  the  trees  to  its  very  edge. 

From  the  Umpquah  to  Perpetua,  at  a  distance  of  a  mile  from  the  shore,  soundings  are  laid  down  from 
8  to  14  fathoms. 

This  cape  was  named  by  Cook  in  1778,  and  by  bearings  placed  in  latitude  44^  06'.  Vancouver,  in 
1792,  gave  its  position  in  latitude  44®  12'. 

In  recent  maps  we  find  a  small  stream  opening  south  of  Cape  Perpetua,  called  the  Sciisteum  river.  We 
could  not  detect  it  in  1853  from  the  distance  of  a  mile,  but  believe  there  is  a  stream  with  the  name  of 
Scius-clau,  (pronounced  Sai-yusd-claw,)  emptying  about  25  miles  above  tbe  Umpquah. 

To  the  northward  of  Perpetua  the  coast  range  of  hills  is  cut  by  numerous  valleys,  through  which  flow 
many  small  streams  to  the  ocean. 

Yaquinnah  river. — Niue  miles  north  of  Perpetua  is  the  mouth  of  a  stream  believed  to  be  the  Yaquinnah. 
It  is  said  to  expand  into  a  bay,  three  miles  long  by  1 J  wide  running  nearly  east,  and  very  much  contracted 
at  the  middle,  where  a  small  islet  exists.  The  south  head  to  the  entrance  is  formed  by  a  spur  of  the  hills 
from  Perpetua.  The  north  point  has  likewise  a  bold  head  with  a  low  sand  spit  stretching  south  half  a  mile. 
The  entrance  is  in  latitude  44°  27'  north,  (approximate.) 

Recent  maps  place  the  Alciyco  river  about  this  latitude.  No  name  is  given  in  the  last  Coast  Survey 
reconnaissance,  and  it  was  not  seen  at  all  by  McArthur  in  1 850. 

The  names  of  the  streams  hence  to  the  northward  arc  very  conflicting,  and  will  continue  so  until  a  land 
exploration  is  made  along  the  seaboard  for  determining  their  peculiarities  and  the  latitudes  of  their  mouths. 

CeleUe  river, — North  of  Perpetua  the  shore  continues  straight,  high,  and  bold  for  five  miles,  when  a 
cluster  of  rocks  occur,  and  the  bluff  changes  to  low  sand  beach,  running  nearly  to  the  mouth  of  a  small 
stream,  about  five  miles  south  of  Cape  Foulweather,  called  the  Alseya  on  the  Coast  Survey  reconnaissance 
of  1850,  and  the  Celetse  on  the  original  sheets  of  1853.  This  name  is  the  proper  one.  The  north  head, 
which  is  bold,  has  a  rock  close  under  it.  Thence  the  shore  is  low  and  sandy  to  Foulweather.  The  country 
in  the  interior  is  very  broken  and  mountainous,  and  covered  with  wood. 

CAPE  FOULWEATHER 

From  Perpetua  to  this  cape  the  soundings  range  from  7  to  12  fathoms  about  a  mile  from  shore.  The 
cape  is  in  latitude  44°  45'  north,  and  longitude  124°  04'  west,  and  forms  a  high,  bold  headland,  half  a  mile 
in  width,  jutting  out  about  half  a  mile  from  the  low  beach,  and  backed  by  high  mountains.  It  is  covered 
with  wood,  and  has  several  small  rocks  on  its  southwest  face,  with  one  rocky  islet  a  mile  from  it.  To  the 
northward  of  the  cape  are  three  rocky  islets  standing  a  short  distance  from  the  low  beach,  and  readily 
distinguished  by  being  projected  against  it.  In  August,  1853,  the  astronomical  party  of  the  coast  survey  was 
very  desirous  of  effecting  a  landing  on  or  near  this  cape,  but  the  sea  was  rolling  in  too  heavily  to  warrant  the 
attempt.  There  was  no  appearance  of  a  landing  being  at  all  feasible,  except  in  remarkably  quiet  weather. 

45  c  s 
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This  cape  was  named  by  Cook  on  the  day  he  made  the  coast,  March  6,  177^,  but  the  point  of  the 
heiidland,  so  called  on  the  Coast  Survey  reconnaissance  of  18/)3,  is  not  that  referred  to  by  him.  At  noon 
he  was  in  latitude  44*^  33',  and  the  land  extended  from  NE.  N.  to  SE.  by  S.,  about  eight  leagues  distant. 
In  this  situation  he  had  73  fathoms  over  a  muddy  bottom,  and  90  fathoms  a  league  further  off  shore.  The 
land  he  describes  of  moderate  height,  diversified  by  hills  and  valleys,  and  principally  covered  with  wood. 
No  striking  object  presented  itself,  except  a  high  hill  with  a  flat  summit,  which  bore  cast  from  him  at  noon. 
This  may  have  been  what  he  subsequently  called  Cape  Perpetua.  At  the  northern  extreme  the  land  formed 
a  point,  which  he  named  Cape  Foulweather,  from  the  exceeding  bad  weather  he  met  with  soon  after. 
The  expression  “northern  extreme**  has  led  some  geographers  to  place  the  cape  as  high  as  latitude  45^^^, 
but  he  judged  the  Foulweather  he  named  to  be  in  44^  55'.  Being  here  driven  off  the  coast  by  continued 
bad  weather,  he  had  no  opportunity  to  verify  his  position,  and  did  not  sight  the  land  again  until  in  latitude 
47^  05',  thus  passing  by  the  entrance  to  the  Columbia.  Vancouver  places  it  in  latitude  44°  49'.  Both  of 
these  determinations  evidently  refer  to  the  northern  part  of  the  high  land. 

Nekas  river. — Soon  after  passing  Foulweather  the  shore  becomes  abrupt  and  moderately  high,  with  an 
increased  depth  of  water  immediately  off  it.  Four  miles  south  of  the  Nekas,  which  is  in  latitude  44°  56',  it 
changes  to  low  sand  dunes  stretching  into  a  narrow  point,  forming  the  south  point  of  the  stream,  while  the 
north  point  is  a  low  bluff.  The  entrance  is  very  narrow  and  shoal,  and  inside  the  river  is  reported  to  spread 
out  into  a  bay  of  about  a  mile  in  extent,  and  to  receive  the  waters  of  a  stream  draining  a  valley  coming  from 
the  eastward. 

I'he  name  is  that  used  on  the  Coast  Survey  charts  of  1850  and  1853.  Previous  maps  have  a  small 
stream  emptying  near  this,  called  the  Cowes  river.  De  Mofnis  calls  it  the  Yacoun. 

From  the  Nekas  to  Cape  Lookout  the  distance  is  24  miles,  and  course  N.  by  W.  ^  W.,  with  a  shore-line 
broken  by  several  small  streams,  amongst  which  are  the  Ntchesne  (reconnaissance,  1853,)  in  latitude  45°  02', 
with  rocks  in  the  entrance;  the  (reconnaissance,  1853,)  in  latitude  45°  06',  called  Yaquinna  in 

reconnaissance  of  1850,  and  having  a  large  rock  off  its  mouth;  the  Nawyggah  (reconnaissance,  1853,)  in 
latitude  45°  14',  and  on  the  south  side  of  whose  entrance  is  a  single  rocky  islet,  hereafter  referred  to. 

De  Mofras  has  C.  Lucuat  in  this  latitude,  and  a  small  stream,  R.  Kaouai,  south  of  it. 

CAPE  LOOKOUT. 

The  soundings  from  Foulweather  to  this  cape  sho>v  from  13  to  31  fathoms  of  water  at  a  distance  of  a 
mile  from  the  shore,  increasing  from  IS  fathoms  north  of  latitude  45°  N. 

This  cape  is  situated  in  latitude  45°  20',  longitude  124^  00'.  It  projects  somewhat  sharply  into  the 
sea  for  half  a  mile,  and  as  seen  from  the  south  the  top  is  tolerably  flat  and  regular,  and  at  the  highest  part 
we  judge  it  to  attain  an  elevation  of  3,000  feet.  The  face  directly  toward  the  ocean  is  perpendicular,  high, 
and  toward  the  south  destitute  of  trees.  About  eight  miles  southward  of  it  is  a  large  single  rock  off  tlie 
Nawuggah,  estimated  to  be  250  feet  high,  and  standing  well  out  from  the  low  sand  beach  behind  it.  No 
rocks  lie  off  this  cape,  but  one  appears  very  close  inshore,  about  a  mile  to  the  northward  of  it. 

This  name  is  that  used  on  the  Coast  Survey  charts  of  1850  and  1853,  and  is  intended  to  apply  to  the 
cape  mentioned  and  fully  described  in  July,  1778,  by  Meares,  whose  description  has  been  corroborated  by 
Vancouver,  and  incidentally  by  ourselves. 

For  January,  1859,  the  line  of  equal  magnetic  variationof  20^  cast  crosses  the  coast-line  in  latitude 
45°  23',  and  in  latitude  45°  13'  crosses  the  125°  of  longitude.  This  line  annually  moves  about  one  mile 
southward. 

CAPE  MEARES. 

Tw^o  or  three  miles  after  leaving  Cape  Lookout  the  land  falls  to  a  low  sand  beach,  behind  which  is  a 
long  lagoon,  called  the  Nat-a-hats,  stretching  northward,  and  having  an  opening  under  the  south  head  of  the 
wxll-marked  point  to  the  northward,  which  is  the  termination  of  a  spur  or  ridge  running  from  the  southeast¬ 
ward,  presenting  an  abnipt  front  to  the  ocean  for  about  two  miles,  and  being  part  of  the  western  boundary 
of  Tillamook  bay.  In  coming  down  this  coast  in  the  fall  of  1857,  w^e  made  a  few  notes  upon  some  objects,  and 
find  the  following  memorandum  made  whilst  near  this  point :  “Three  high  rocks  (one  arch)  oft'  point  south  of 
False  Tillamook ;  one  more  on  the  north  side.**  Not  being  then  aware  of  any  doubt  as  to  the  name  of  the 
cape,  no  other  particulars  w^ere  noted.  Four  rocks  are  laid  down  off  the  southwest  face  on  the  Coast  Survey 
reconnaissance  of  1850,  and  one  on  the  north.  Three  large  rocks  and  one  small  one  are  laid  down  off  the 
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southwest  face  in  the  original  sheets  of  the  reconnaissance  of  1853,  the  most  distant  being  one  mile  from 
shore,  with  several  small  ones  between  them  and  the  shore,  and  two  or  three  others  off  the  northwest  face. 

In  1775  Heceta  placed  La  Mesa,  the  Table,  in  latitude  45°  28' — a  flat-topped  mountain,  seen  at  a  great 
distance. 

In  July,  1788,  Meares,  in  the  Felice,  after  passing  False  Tillamook,  says:  “The  distant  southerly 
headland  we  called  Cape  Lookout.  This  cape  is  very  high  and  bluff,  and  terminates  abruptly  in  the  sea. 
At  about  the  distance  of  two  miles  from  it  there  rose  three  large  rocks,  which  are  very  remarkable  for  the 
great  resemblance  they  bear  each  other.  The  middle  one  has  an  archway,  perforated,  as  it  were,  in  its 
centre,  through  which  we  plainly  discovered  the  distant  sea.  They  more  particularly  attracted  our  notice  as 
we  had  not  observed  between  King  George’s  sound  and  this  place  any  rocks  so  conspicuously  situated  near 
the  land ;  their  distance  from  each  other  might  be  one-quarter  of  a  mile,  and  we  gave  them  the  name  of  the 
*  Three  Brothers.’  By  eight  in  the  evening  we  were  within  three  or  four  leagues  of  Cape  Lookout,  which  we 
judged  to  lie  in  latitude  45°  30'  north,  longitude  235®  50'  east.” 

In  1792  Vancouver  described  it  as  a  small  projecting  point,  yet  remarkable  for  the  four  rocks  which  lie 
off  it,  one  of  which  is  perforated  as  described  by  Meares.  He  places  it  in  latitude  45°  32'. 

This  cape  is  very  frequently,  but  erroneously,  stated  to  be  the  “  Clarke’s  Point  of  View,”  as  described 
by  Clarke  in  the  winter  of  1805-’6. — (Sec  remarks  upon  Tillamook  Head.) 

In  the  Coast  Survey  reconnaissance  of  1853  the  northern  part  of  this  cape  is  placed  in  latitude  45°  30', 
longitude  123^  58',  and  stretching  southward  two  miles  to  the  cluster  of  rocks  above  described. 

We  applied  the  name  to  this  cape  in  1857. 

TILLAMOOK  BAY. 

On  the  Coast  Survey  reconnaissance  of  1853  the  entrance  to  this  bay  is  placed  in  latitude  45°  34',  four 
miles  north  of  Cape  Meares.  The  southern  point  is  low,  and  the  termination  of  a  spur  from  the  crest  of  the 
cape,  whilst  the  north  head  is  high  and  bluff.  The  entrance  is  very  narrow,  and  reported  to  have  very  little 
water  upon  the  bar ;  inside  it  expands  into  a  long  wide  bay,  stretching  to  the  S.SE.  behind  Cape  Meares.  No 
survey  has  yet  been  made  of  it,  and  some  doubts  are  expressed  about  the  enlarging  of  the  river  to  form  a  bay. 
Two  miles  northward  of  the  northeni  head  stands  a  couple  of  large  rocks ;  thence  the  coast  runs  nearly 
straight  to  False  Tillamook,  receiving  a  considerable  stream,  called  the  Nehalcm,  in  latitude  45°  41'. 
Clarke,  when  about  five  miles  south  of  Tillamook  Head,  says  that  “the  principal  town  of  the  Killamucks 
is  situated  20  miles  lower  (south)  at  the  entrance  to  a  creek  called  Nielee,  expanding  into  a  bay,  which  he 
named  Killamucks  bay.  Upon  this  bay  were  several  Killamuck  towns.  Killamuck  river  is  at  the  head  of 
the  bay,  100  j^ards  wide,  and  very  rapid ;  but  having  no  perpendicular  fall,  is  a  great  avenue  for  trade 
There  are  two  small  villages  of  Killamucks  settled  above  its  mouth,  and  the  whole  trading  portion  of  the 
tribe  ascend  it  till  by  a  short  portage  they  carry  their  canoes  to  the  Columbia  valley,  and  descend  the 
Multnomah  to  Wappatoo  island.”  This  information  he  obtained  from  Indians  and  traders.  On  this  short 
expedition  he  made  all  his  distances  from  Cape  Disappointment  and  Point  Adams  too  great,  and  reducing  the 
forementioned  20  miles  by  the  proper  proportion,  it  would  give  us  13  miles  as  about  the  position  of  the 
Nehalem.  His  name  seems  to  agree  with  this,  but  the  description  applies  to  what  is  generally  known  as 
Tillamook  bay. 

The  shore  about  the  Nehalem  is  low  and  sandy,  with  sand  dunes  backed  by  high  wooded  hills,  and  cut 
up  by  many  valleys.  It  was  here  that  Meares  stood  in  for  an  anchorage,  (July,  1788,)  until  he  found  bottom 
in  10  fathoms,  but  hauled  out  again  and  named  the  place  Quicksand  bay,  and  the  adjoining  headland  north. 
Cape  Grenville.  •* 

CAPE  FALCON,  OR  FALSE  TILLAMOOK. 

The  northern  part  of  this  headland  lies  in  latitude  45°  47',  longitude  127°  58'.  Upon  passing  close  by 
it  in  1857,  we  judged  it  to  be  not  less  than  3,000  feet  high,  with  the  sea-face  coming  precipitously  to  the 
ocean,  and  off  it  lie  two  prominent  rocky  islets.  As  seen  from  the  southward  the  top  is  irregular 
whilst  the  hills  inshore  fall  away.  Like  some  other  points  in  this  latitude,  the  southern  face  of  the  cape  is 
destitute  of  trees,  but  covered  with  a  thick  growth  of  grass,  bushes,  and  fern.  Two  miles  south  of  it  is  a 
stretch  of  sand  beach  and  sand  dunes. 

From  Cape  Lookout  to  this  headland  a  depth  of  20  fathoms  may  generally  be  found  a  mile  from  shore ; 
but,  as  upon  the  whole  coast,  a  heavy  regular  swell  always  rolls  in  from  the  west. 
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In  1775  Heceta  placed  a  headland  in  latitude  45°  43',  to  which  he  gave  the  appellation  Cape  Falcon. 
According  to  his  description  it  had  a  rocky  islet  lying  oflP  it.  This  name  would  be  far  better  than  applying 
the  term  “  false  ”  to  capes,  bays,  &c.,  the  names  of  which  were  at  first  uncertain. 

In  1788  Mearcs  called  this  cape  Grenville. 

The  Indian  name  for  the  head  is  Ne-a-kah-iiic. 

TILLAMOOK  HEAD. 

This  prominent  cape,  in  latitude  45°  58',  is  12  miles  N.NW.  from  Cape  Falcon,  and  19  miles  SE.  by 
S.  J  S.  from  Cape  Disappointment.  The  coast  from  Cape  Falcon  curves  two  miles  eastward  ;  is  bold  and 
rugged,  guarded  by  many  high  rocky  islets  and  reefs,  and  in  several  places  bordered  by  a  low  sand  beach 
at  the  base  of  the  cliffs.  Two  miles  south  of  the  head,  Clarke  (1805-*6)  locates  a  creek  80  yards  wide  at 
its  mouth,  which  he  calls  Ecola,  or  Whale  creek.  From  the  south  bar  of  the  Columbia  river  the  summit  of 
Tillamook  appears  flat  for  some  distance  back,  and  has  an  estimated  height  of  2,500  feet.  Off  the  face  of 
the  cape,  which  is  very  steep,  lie  several  rocky  islets ;  one  of  them  is  high  and  rugged,  and  stands  out  about 
a  mile  from  the  southwest  face.  Around  it  the  water  is  believed  to  be  deep,  as  we  have  seen  a  steamer  come 
almost  upon  it  in  a  thick  fog ;  but  inside  of  it  lie  several  high  rocks.  From  the  bar  two  rocks  can  be  dis* 
tinctly  seen,  the  inner  being  the  larger,  and  its  apparent  distance  from  the  head  about  half  the  apparent 
height  of  the  cape.  Whether  the  smaller  is  the  one  off  Cape  Falcon,  we  did  not  determine.  As  seen  from 
the  southward  the  large  rock  has  a  perpendicular  face  to  the  westward,  and  slopes  to  the  east.  It  is  the 
resort  of  thousands  of  seals. 

This  cape  is  a  good  landmark  for  making  the  mouth  of  the  Columbia  river,  no  such  high  headland 
occurring  on  the  coast  northward  of  it  for  over  70  miles,  and  before  being  up  with  it  the  moderately  high 
land  of  Cape  Disappointment  is  seen  and  made  as  two  islands. 

The  face  of  the  cape  is  much  broken,  and  formed  principally  of  yellow  clay,  presenting  a  bright 
appearance  in  the  sunlight.  Clarke  says  that  1,200  feet  above  the  ocean  occurs  a  stratum  of  white  earth, 
then  (l805-*6)  used  by  the  Indiana  as  paint;  and  that  the  hill-sides  slip  away  in  masses  of  50  to  100  acres 
at  a  time. 

Upon  the  top  of  the  cape  Clarke  says  he  found  good,  sound,  solid  trees  growing  to  a  height  of  210  feet, 
and  acquiring  a  diameter  from  8  to  12  feet. 

From  Tillamook  head  southward  many  miles  was  the  country  of  the  Killamuck  Indians,  then  estimated 
to  number  1,000  people,  and  having  50  houses. 

In  latitude  45°  55'  La  Perouse  speaks  of  a  cape,  formed  by  a  round-topped  mountain,  as  the  Cape 
Redondo  of  the  Spaniards.  It  bore  E.  5°  S.  from  his  position. 

De  Mofras  calls  it  the  Cap  N.  S.  de  la  Lux. 

This  is  the  head  which  is  properly  called  “Clarke’s  Point  of  View.” 

Some  recent  maps  call  this  Cape  Lookout. 

The  coast  from  Point  Orford  to  Tillamook  Head  is  well  diversified  by  high  hills  and  valleys,  presenting 
a  country  well  watered  by  numerous  small  streams  emptying  into  the  ocean.  It  is  densely  covered  with 
various  woods,  and  for  a  few  miles  inland  looks  favorably  from  the  deck  of  a  vessel.  Some  distance  in  the 
interior  ranges  of  mountains  occur,  the  general  direction  of  which  appears  to  be  parallel  with  the  coast-line, 
w'hich  attained  its  greatest  elevation  and  compactness  between  Cape  Falcon  and  Tillamook  Head,  after  which 
a  sudden  and  marked  change  takes  place,  and  a  stretch  of  low  sandy  coast  commences  and  runs  for  nearly 
100  miles  northward,  only  broken  by  Cape  Disappointment.  • 


COLUMBIA  EIVER. 

POINT  ADAMS. 

Two  miles  northward  of  Tillamook  Head  commences  a  peculiar  line  of  low  sandy  ridges,  ninning  parallel 
to  the  beach  tow'ards  Point  Adams,  and  appearing  like  huge  sand  waves  covered  with  grass  and  fern.  Be¬ 
tween  some  of  them  run  small  creeks,  'whilst  the  country  behind  is  low,  swampy,  and  covered  with  wood  and 
an  almost  impenetrable  undergrowth.  About  three  miles  north  of  the  head  Clarke  says  a  beautiful  stream 
empties  with  a  strong  rapid  cun'ent.  It  is  85  yards  wide,  and  has  three  feet  at  its  shallowest  crossing. 
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Point  Adams  is  low  and  sandy,  covered  with  bushes  and  trees  to  the  line  of  sand  beach  and  low  dimes ; 
and  although  it  is  reported  to  have  washed  away  over  half  a  mile  since  1841,  we  find  comparatively  small 
changes  since  the  survey  of  Broughton  in  1792. 

The  geographical  position  of  the  triangulation  station  of  the  Coast  Survey  on  the  point  is; 


o  /  // 

Latitude .  46  12  30.4  north. 

Longitude .  123  56  55.8  west. 

h.  m.  9. 

Or,  in  time .  8  15  47.7. 


This  station  is  on  the  inside  of  the  point,  and  almost  half  a  mile  from  it. 

No  light-house  exists  here,  but  the  necessity  for  one  has  been  so  repeatedly  urged  that  we  cannot  refrain 
from  calling  attention  to  a  few  facts  bearing  upon  the  question.  Oflf  this  point,  SW.  by  S.  3J  miles,  lies 
(1852)  the  bar  of  the  south  channel,  through  which  the  far  greater  portion  of  the  trade  has  passed;  and  all 
vessels  use  this  point  as  a  standard  point  for  their  ranges.  During  the  early  part  of  the  evening  dense  fogs, 
formed  over  the  waters  of  Gray’s  and  Shoalwater  bays,  are  brought  southward  by  the  summer  winds,  and 
roll  over  Disappointment,  which  they  completely  shut  in  before  reaching  across  the  river,  so  that  a  vessel 
might  make  a  light  on  Point  Adams  when  the  other  cape  was  invisible ;  but  by  seeing  both  lights  a  vessel 
could  hold  any  required  position  at  night  near  either  bar,  and  run  in  and  take  a  pilot  upon  the  first  oppor¬ 
tunity;  for  it  would  be  assuming  too  great  a  risk  to  enter  the  river  at  night,  or  without  a  pilot. 

This  point  was  called  Cape  Frondoso  by  Heceta,  who  discovered,  but  did  not  enter  this  river  in  August, 
1775;  and  named  Adams’  Point  by  Captain  Gray,  in  1792.  The  Indian  name  of  the  point  is  Kladt-sop.  It 
is  now  called  Point  Adams. 

The  beach  around  Point  Adams  and  to  the  southward  some  distance  is  usually  called  Clatsop  beach. 
Upon  it,  many  years  ago,  before  the  whites  occupied  the  country,  a  Chinese  or  Japanese  junk,  with  many 
hands  and  a  cargo  of  beeswax,  was  cast  ashore  and  went  to  pieces ;  but  the  crew  were  saved.  In  support  of 
this  Indian  tradition,  there  are  occasionally,  after  great  storms,  pieces  of  this  wax  thrown  ashore,  coated  with 
sand  and  bleached  nearly  white.  Formerly  a  great  deal  was  found,  but  now  it  is  rarely  met  with.  Belcher 
mentions  having  a  specimen.  Many  people  on  the  Columbia  possess  them,  and  we  have  seen  several  pieces. 
In  a  late  work*  this  wreck  has  been  confounded  with  another  that  took  place  near  Cape  Flattery. 

COAST  AND  SHORES  OF  WASHINGTON  TERRITORY  AND  OPPOSITE  SHORE  OP 

VANCOUVER  ISLAND. 

CAPE  DISAPPOINTMENT. 

The  north  side  of  the  Columbia  river  forms  part  of  Washington  Territory;  it  was  the  southern  boundary 
of  the  “New  Georgia”  of  Vancouver,  1792. 

This  cape  is  the  only  headland  from  Tillamook  to  latitude  47°  20'  that  breaks  the  low  line  of  shore.  It 
presents  a  geological  formation  not  before  met  with  on  the  seaboard,  being  composed  of  horizontal  columnar 
basalt,  rising  to  an  elevation  of  287  feet,  disposed  in  a  succession  of  huge  round  hills,  broken  on  the  sea  front 
by  short  strips  of  sand  beach,  and  covering  an  irregular  area  of  about  three  miles  by  one.  The  sea-faces  of 
all  the  hills  and  irregularly  projecting  knobs  rise  perpendicularly  for  many  feet,  then  slope  slightly  inshore  to 
narrow  ridges ;  are  destitute  of  trees,  but  covered  with  grass,  fern,  and  bushes,  and  have  an  excellent  though 
thin  soil.  Inland  of  their  crests  the  trees  commence,  and  their  tops  reaching  above  the  summits  of  the  hills 
increase  their  apparent  height.  The  inshore  slope  of  the  hills  is  more  gentle,  so  that  paths  can  be  easily 
carried  to  their  tops.  In  1851  we  opened  an  ox-team  road  to  the  summit  of  the  cape.  When  the  evening 
fogs  from  the  northern  bays  do  not  cover  the  cape,  we  have  sometimes  experienced  a  dense  fog  rolling  down 
the  river  about  sunrise,  enveloping  everything  below  the  top  of  the  cape  upon  which  we  have  stood,  when  it 
looked  like  an  island  less  than  a  hundred  yards  in  extent,  and  surrounded  by  the  river  fog,  that  must  be  felt 
to  be  appreciated.  The  evening  fogs  are  so  regular  that  we  were  35  days  on  this  cape  before  obtaining  a 
single  night’s  observations. 

As  seen  from  the  southward,  when  off*  Tillamook  Head,  Cape  Disappointment  is  made  as  two  round-topped 
islands;  approached  from  the  northwest  it  rises  in  a  similar  manner;  from  the  west  and  southwest  it  appears 

•^Perry’s  Japan. 
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projected  upon  the  mountains  inland,  but  the  slightest  haziness  in  the  atmosphere  brings  it  out  in  sharp 
relief.  This  cape  being  basaltic,  and  showing  an  almost  iron  front  to  the  nver  and  sea,  it  is  impossible  that, 
“in  the  memory  of  many.  Cape  Disappointment  has  been  worn  away  some  hundred  feet  by  the  sea  and 
strong  currents  that  run  by  it.” 

On  the  first  landing  beach  on  the  inside  of  the  cape  we  found  a  deposit  of  auriferous  and  ferruginous 
“black  sand,”  the  flakes  of  gold  being  very  small  and  scfirce.  This  ferruginous  deposit — the  “black  sand’’ 
of  the  California  gold  digger— caused  a  local  disturbance  in  the  magnetic  variation,  amounting  to  26 '.2,  being 
that  quantity  less  than  the  declination  found  upon  the  summit  of  the  cape.  Here  we  also  found  the  remains 
of  the  ovens  used  by  the  shipwrecked  crew  of  the  United  States  sloop-of-war  Peacock,  lost  on  the  north 
shoals  of  the  north  channel  in  1841. 

CAPE  DISAPPOINTMENT  LIGHT-HOUSE. 

The  light-house  is  not  upon  the  top  of  the  cape,  but  upon  a  spur  a  little  to. the  west  of  the  southeast 
point,  and  about  95  feet  below  the  highest  part.  The  tower  is  whitewashed,  placed  192  feet  above  the  level 
of  the  sea,  and  being  40  feet  in  height  and  projected  against  a  dark  green  background,  shows  well  in  daylight. 

The  light  is  a  fixed  white,  light,  of  the  first  order  of  Fresnel;  was  first  exhibited  October  15,  1856,  and 
shows  from  sunset  to  sunrise.  Under  a  favorable  state  of  the  atmosphere  it  should  be  seen — 

From  a  height  of  10  feet  at  a  distance  of  21  miles. 


20  “  “  22J  “ 

30  “  “  23f  “ 

60  “  “  26^  “ 

Its  geographical  position,  as  determined  by  the  Coast  Survey,  is: 

o  /  // 

Latitude . . . . »  . .  46  16  32.7  north. 

Longitude . . .  124  02  13  west. 

h.  m.  8, 

Or,  in  time . : .  8  16  08.9 


Magnetic  variation,  20^  45'  east,  in  July,  1851,  with  a  yearly  increase  of  1'. 

Counting  round  seaward  from  the  south,  it  commands  the  horizon  for  about  135  degrees;  that  is,  from 
S.SE.  to  W.NW.;  so  that  vessels  coming  from  the  northward  cannot  see  the  light  until  nearly  in  the  latitude 
of  the  river.  Placed  on  the  top  of  the  cape,  it  could  have  been  easily  made  to  show  over  the  northwest 
part  of  it,  and  would  also  have  commanded  the  entire  river  and  Baker’s  bay. 

From  Cape  Disappointment  we  have  the  following  bearings  and  distances  of  objects  to  the  northward : 


Point  Grenville . NW.  by  N.  ^  N.,  62  miles. 

Destruction  island . NW.  by  N.,  84  “ 

Flattery  rocks . . N  W.  N.,  118  ** 


The  last  line  passes  tangent  to  the  coast  in  latitude  47^  58',  where  there  are  two  well-marked  rocks, 
which  will  be  hereafter  described. 

FOG-BELL  AT  CAPE  DISAPPONTMENT. 

A  fog-bell  of  1,600  pounds  has  been  placed  on  the  bluff  in  advance  of  the  light-tower,  and  will  be 
sounded  during  foggy  or  other  thick  weather,  night  and  day.  The  distinctive  mode  of  striking  we  have  not 
yet  found  published.  The  machinery  is  on  a  level  with  the  ground,  in  a  frame  building,  whitewashed,  and 
with  the  front  open  to  receive  the  bell. 

The  primary  astronomical  station  of  the  Coast  Survey  is  on  the  highest  part  of  the  southern  extremity 
of  the  cape.  Its  geographical  position  is  : 


o  /  // 

Latitude .  46  16  35.2  north. 

Longitude .  124  02  00.8  west. 

h  m.  8. 

Or,  in  time .  8  16  08.1. 


From  Cape  Blanco  to  Cape  Disappointment  the  extent  of  ocean  shore-line  is  not  less  than  285  miles. 

In  August,  1775,  this  cape  was  placed  by  Heceta  in  latitude  46<^  17',  and  called  Cape  San  Roque. 

In  July,  1788,  it  was  called  Cape  Disappointment  by  Meares,  and  placed  in  latitude  46^  10'  “by  an 
indifferent  observ  ation.”  It  was  called  Cape  Hancock  by  Gray,  in  1792,  and  the  entrance  ]  laced  in  latitude 
46®  17';  he,  however,  changed  this  name  to  Disappointment,  upon  hearing  that  Meares  had  so  named  it. 
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In  1792  it  was  placed  in  latitude  46'^  19'  by  Vancouver. 

On  the  Pacific  coast  it  is  and  has  been  known  by  no  other  name  than  Cape  Disappointment. 

The  Indian  name  for  the  cape  is  Kah-ecsc. 

THE  ENTRANCE  TO  THE  COLUMBIA  RIVER.  ^ 

•  The  entrance  to  this,  the  great  river  of  the  Pacific  coast,  is  five  miles  wide  between  the  nearest  parts  of 
Cape  Disappointment  and  Point  Adams,  bearing  S.  58 E.,  and  N.  58j®  W.  from  each  other ;  but  the 
passage  is  badly  obstructed  by  shifting  shoals  that  lie  two  or  three  miles  outside  of  the  line  joining  the  points. 
The  numerous  surveys  that  have  been  made  of  this  river  prove  so  conclusively  the  great  changes  which  the 
channels  through  the  shoals  undergo,  that  we  shall  not  attempt  to  give  any  directions  concerning  the  present 
north  and  south  channels.  The  best  advice  we  can  offer  is,  when  up  with  the  bar,  wait  for  a  jpiloL  The 
mail  and  coasting  steamers  enter  the  south  channel,  (October,  1857,)  parallel  and  close  to  the  beach  south  of 
Point  Adams;  but,  with  a  heavy  swell  from  the  westward,  they  roll  very  much  after  rounding  the  point. 
In  heavy  weather  some  of  them  prefer  entering  the  north  channel,  although  it  gives  a  detour  of  some  miles, 
but  that  bar  has,  and  always  has  had,  more  water  upon  it  than  that  at  the  south  channel,  and  does  not  change 
its  position  as  much,  from  the  unwearing  nature  of  the  cape.  Sailing  vessels  cannot  beat  into  the  south 
channel  against  the  summer  winds  blowing  from  the  northwest,  but  almost  invariably  come  out  through  it. 
The  heavily  laden  vessels  of  the  Hudson  Bay  Company  have  always  used  the  north  channel. 

During  heavy  weather,  and  especially  in  winter,  the  sea  breaks  with  terrific  fury  from  northwest  of 
Cape  Disappointment  well  to  the  southward  of  Point  Adams ;  and  we  remember  the  mail  steamer  trying  for 
60  hours  to  find  the  smallest  show  of  an  opening  to  get  in.  Sailing  vessels  have  laid  off  the  entrance  six 
weeks,  waiting  for  a  fair  opportunity  to  enter,  and  many  lie  inside  for  weeks  trying  to  get  out.  The  mail 
steamer,  meanwhile,  exerting  all  her  power,  would  drive  through  the  combers,  having  her  deck  swept  fore 
and  aft  by  every  sea.  Few  placas  present  a  scene  of  more  wildness  than  this  bar  during  a  southeast  gale, 
contrasting  strongly  with  many  times  during  the  summer,  when  not  a  breaker  is  seen  to  mark  the  outline  of 
the  shoalest  spot.  From  the  summit  of  Cape  Disappointment  we  have  often  watched  the  bar  in  varied  states 
of  wind  and  weather,  and  crossed  it  when  calm  and  breaking.  What  is  most  needed  here  is  a  powerful 
propeller  tug,  which  the  amount  of  trade  would  assuredly  waiTant,  when  we  know  that  the  much  smaller 
trade  of  Humboldt  bay  supports  handsomely  a  tug  for  that  bar.  In  bad  weather  the  pilot-boats  cannot 
venture  out,  but  a  steamer  might;  and  the  mail  steamers,  to  avoid  delay,  now  regularly  carry  a  bar  pilot 
with  them. 

During  the  season  of  freshets,  about  June,  the  pilots  say  that  the  river  brings  down  such  a  vast  body 
of  water  that  they  can  frequently  take  up  for  use  fresh  water  upon  the  bar. 

When  off  the  entrance  in  fine,  clear  weather,  the  beautiful  snow  peak  of  Mount  St.  Helens*  shows  over 
the  lowest  part  of  the  land  inside,  and  apparently  in  the  middle  of  the  river  valley.  It  is  very  regular  in 
outline,  and  presents  a  pyramidal  appearance,  having  a  base  equal  to  either  side.  It  is  over  75  miles  eastward 
from  the  entrance  to  the  river,  and  attains  an  estimated  elevation  of  13,500  feet.  It  is  volcanic,  and 
occasionally  discharges  volumes  of  smoke. 

On  the  23d  of  November,  1842,  during  an  eruption,  the  ashes  from  it  fell  over  the  Dalles  of  the  Columbia 
like  a  light  fall  of  snow.  On  the  13th  of  November,  1843,  St.  Helens  and  Rainier  were  both  in  action. 
Humboldt  erroneously  states  that  tHis  volcano  is  always  smoking  from  the  summit  crater. — (See  remarks 
on  page  .) 

On  October  22,  1792,  Vancouver  reported  having  seen  several  water-spouts  off  the  entrance  to  the 
river,  and  that  some  of  them  passed  quite  near  his  ships. 

The  current. — In  October,  1851,  whilst  lying  at  anchor  in  the  south  channel  off  Sandy  island,  we 
measured  the  strength  of  the  ebb  current,  and  found  it  to  be  nearly  5J  miles  per  hour. 

Tides. — At  Astoria  the  corrected  establishment,  or  mwin  interval  between  the  time  of  the  moon’s  transit  and 
the  time  of  high  water,  is  XII4.  XLIItw.  The  mean  rise  and  fall  of  tides  is  6.1  feet,  of  spring  tides,  7.4  fcct^ 
and  of  neap  tides,  4.6  feet.  The  mean  duration  of  the  flood  is  6A.  03m.,  of  the  ebb,  6/^.  28fn.,  and  of  the 
stand.  Oh.  33m.  The  average  difference  between  the  corrected  establishments  of  the  a.  m.  and  p.  m.  tides 
of  the  s.amc  day  is  l/^.  02m.  for  high  water,  and  Oh.  52?n.  for  low  water.  The  differences  when  the  moon’s 
declination  is  greatest  are  Ih.  3Sm.  and  \h.  15w.,  respectively.  The  average  difference  in  height  of  those 

®  Named  by  Vancouver  in  1792. 
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two  tides  is  1.4  foot  for  the  high  waters,  and  2.3  feet  for  the  low  waters.  When  the  moon's  declination  is 
greatest  those  differences  are  1.9  foot  and  3.7  feet,  respectively.  The  average  difference  of  the  higher  high 
and  lower  low  waters  of  the  same  day  is  7.9  feet,  and  when  the  moon's  declination  is  greatest,  8.9  feet. 
The  higher  high  tide  in  the  twenty-four  hours  occurs  about  12A.  11m.  after  the  moon's  upper  transit, 
(southing,)  when  the  moon’s  declination  is  north,  and  about  Oh.  15?n.  before,  when  south.  The  lower  of 
the  low  winters  occurs,  about  7j  hours  after  the  higher  high  water.  The  greatest  observed  difference  between 
the  two  low  waters  of  one  day  was  5.1  feet,  and  the  greatest  difference  between  the  higher  high  and  lower 
low  waters  of  one  day  was  11.5  feet. 

For  the  method  of  computing  the  times  and  heights  of  high  and  low  waters  for  any  date,  see  the 
example  of  San  Francisco  on  pages  311-315,  and  use  the  tables  given  for  Astoria  at  the  end  of  the 
directory. 

The  tide  makes  40  minutes  earlier  at  Cape  Disappointment  than  at  Astoria. 


THE  DISCOVERY  OF  THE  RIVER  AND  THE  CHANGES  IN  THE  CHANNEL. 

The  discoverer  of  this  river  was  Bruno  Heceta,  commanding  the  Spanish  ship  Santiago.  On  the  15th 
of  August,  1775,  he  was  off  the  entrance  of  a  great  river  or  inlet,  which  he  called  Enseiiada  de  Asuncion, 
(Assumption  inlet ; )  but  in  the  charts  afterwards  published  in  Mexico  it  was  denominated  Ensenada  de 
BLeceta,  and  the  Rio  de  San  Roque. 

In  July,  1788,  Meares  sought  an  anchorage  under  Cape  San  Roque,  and  finding  the  breakers  barring 
his  progress,  applied  the  name  Deception  bay  to  the  mouth  of  the  river ;  and  doubtless  to  vent  his  pique 
upon  the  Spaniards  for  the  ill  treatment  he  had  received  at  their  hands,  wrote:  “We  can  now  safely  assert 
that  there  is  no  such  stream  as  that  of  Saint  Roc  existing,  as  laid  down  in  the  Spanish  charts;  to  those  of 
Maurcllo  we  made  continual  references,  but  without  receiving  any  information  or  assistance  from  them." 

In  April,  1792,  Vancouver  sought  for  this  river,  but  finding  a  great  line  of  breakers  before  him,  very 
wisely  did  not  attempt  to  pass  through  them.  On  the  29th  of  that  month  he  spoke  the  Columbia,  of  Boston, 
commanded  by  Captain  Gray,  who  informed  him  that  he  had  laid  off  the  mouth  of  a  river  in  latitude  46°  10', 
where  the  outset  or  reflux  was  so  strong  that  for  nine  days  he  was  prevented  from  entering;  whereas  Van¬ 
couver,  having  passed  this  position  on  the  27th,  wrote  on  that  day  “that  if  any  inlet  or  river  should  be 
found,  it  must  be  a  very  intricate  one,  and  inaccessible  to  vessels  of  our  burden,  owing  to  the  reefs  and  broken 
water." 

On  the  11th  of  May,  1792,  about  noon.  Captain  Gray's  log  states,  that  “being  a  little  to  the  windward  of 
the  entrance  into  the  harbor,  bore  away  and  run  in  E.NE.  between  the  breakers,  having  from  5  to  7  fiithoms 
water.  When  we  came  over  the  bar  we  found  this  to  be  a  large  river  of  fresh  water,  up  which  we  steered." 
Without  knowing  of  any  reliable  chart  by  him,  we  are  of  opinion  that  then  there  was  but  one  channel,  and  that 
over  the  position  now  occupied  by  Sandy  island.  He  evidently  came  upon  the  entrance  after  very  favorable 
weather,  because  he  not  only  passed  over  the  bar  between  the  breakers  with  all  sail  set,  but  had  only  made 
6  leagues  between  daylight  and  noon.  He  remained  eight  or  nine  days  in  the  river,  made  a  rough  sketch  as  far 
as  Tongue  Point  or  Gray's  bay,  and  named  the  river  after  his  ship,  calling  it  the  “Columbia's  river." 

In  October  1792,  Vancouver  tried  to  enter  the  river  with  the  Discovery,  but  failing  on  account  of  the 
bad  state  of  the  bar,  he  ordered  Lieut.  Broughton,  in  the  armed  tender  Chatham,  to  enter,  which  he  did  three 
days  afterwards,  and  then  commenced  a  survey  of  the  river,  carrying  it  forward  in  boats  to  Point  Vancouver, 
in  latitude  45®  27  ,  and  returning  to  his  vessel  in  ten  days.  He  considered  the  widest  part  of  the  river  for 
25  miles  as  an  inlet.  This  is  the  first  reliable  survey  we  have  of  the  river.  Gray's  eye  sketch,  which  extended 
to  about  Gray's  bay,  showed  36  miles  from  Cape  Disappointment,  whereas  it  is  only  16,  following  the  course 
of  the  northern  channel  by  the  most  recent  surveys.  After  crossing  the  bar  the  Chatham  anchored  in  4 
fathoms,  1 J  mile  E.  by  S.  f  S.  from  the  eastern  part  of  Cape  Disappointment.  Within  a  cable's  length  of 
the  ship  the  sea  broke  very  heavily  on  the  western  end  of  a  shoal  called  the  Spit  Bank,  the  southern  edge  of 
which  stretched  about  E.  by  N.  in  a  direct  line  to  Chinook  Pointy*  behind  which  rises  Scarborough  hill,\ 

o  Its  present  name,  but  called  Village  Point  by  Broughton,  because  he  here  found  a  large  deserted  village.  He  says 
the  natives  called  it  (,'henoke. 

f  Named  after  an  era  ploy  6  of  the  Hudson  Bay  Company,  who  lived  here  and  acted  as  pilot  on  the  river  at  and  since 
the  time  of  the  United  Vitales  Exploring  Expedition.  The  Indian  name  is  No-se  misp. 
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destitute  of  trees  and  covered  with  fern.  Well  up  in  Baker's  hay^  north  of  the  cape,  he  gives  soundings  in 
3,  5,  and  7  fathoms  within  less  than  a  mile  from  the  shore.  From  Cape  Disappointment  the  southern  edge  of 
an  outside  shoal  extended  about  l.J  mile  SW.  by  S.,  stretched  W.SW.  nearly  2  miles,  then  trended  N.NW. 
parallel  to  the  outer  beach.  A  g  *eit  sinal  occupi 'd  t’le  wliole  middle  part  of  the  river  east  of  Point  Adams. 
Its  novthern  edge  ran  pa  allel  with  and  half  a  mile  from  the  shore  between  Gray’s  Point  and  Ellis’  Point, t 
there  being  from  7  to  14  fitlioin^  in  the  chann  1  between  it  and  the  shore.  Frv)m  Ellis’  Po  nt  it  then  stretched 
in  nearly  a  straight  line  to  within  a  mile  of  Point  Adams,  where  the  tail  of  it  had  but  2  fathoms ;  thence 
curved  to  the  SE.  about  a  mile,  and  stretched  in  a  long  curve  to  Tongue  Point, \  keeping  about  three-quarters 
of  a  mile  from  the  shore  abreast  of  Point  George,  5  miles  from  Point  Adams;  aud  in  the  channel  between  it 
and  the  shore  he  gives  from  3  to  7  fathoms.  Starting  half  a  mile  inside  of  Point  Adams,  aud  stretching  over 
to  the  tail  of  the  above  shoal,  was  a  bar  having  but  3  fathoms  upon  it. 

From  Point  Adams  the  northern  edge  of  the  breakers  stretched  seaward,  first,  W.  ^  N.  about  3J  miles; 
next,  SW.  by  W.  J  W.  about  5  miles  ;  then  took  a  rounding  ctiurse  t  >  the  southward,  extending  along  the  coast 
at  a  distance  of  nearly  8  miles.  From  this  point  of  view  (Adams)  the  north  and  south  breakers  were  so  shut 
in  with  each  other  as  to  present  an  entire  line  of  heavy  broken  water  across  the  channel,  which  was  about  1 J 
mile  wide  at  the  narrowest  part,  and  having  not  less  in  any  place  than  4  fathoms.  The  outer  line  of  5  fathoms 
off  the  bar  bore  SW.  by  W.  5^  miles  from  Cape  Di>appointment. 

This  channel  peimitted  the  heavy  western  swell  to  roll  in  over  the  bar,  and  break  upon  the  shoal  stretch¬ 
ing  between  Point  Adams  and  Poi  .t  Ellis.  The  directions  given  by  Broughton  for  entering  are,  to  bring 
Tongue  Point,  which  looks  like  an  island  near  the  southern  shore  of  the  river,  to  bear  about  E.  by  N.  and 
then  steer  for  it,  crossing  the  bar  in  4  and  5  fathoms. 

In  stating  the  distances  above,  we  should  mention  that  Broughton  gives  the  course  from  Disappointment 
to  Adams  as  SE.  by  E.  and  the  distance  about  4  miles,  whereas  it  is  really  5  miles.  Making  this  change  in 
his  base,  and  all  other  positions  in  proportion,  we  find  that  Tongue  Point  comes  within  half  a  mile  of  the 
determination  by  the  triangulation  of  the  coast  survey,  proving  Broughton’s  work  right,  but  the  base  wrong. 

From  the  foregoing  descript  on  we  deduce  the  following  facts :  That  but  one  channel  existed  at  the 
entrance  to  the  Columbia  river  in  1792;  its  general  direction  across  the  bar  was  E.  by  N.  J  N.,  passing 
mile  south  of  Cape  Disappointment ;  it  was  6  miles  1  mg  f.om  the  outer  five-fathom  line  to  a  line  joining 
Point  Adams  and  the  cape;  it  was  mile  wide,  and  had  not  less  than  4  fathoms  in  it;  that  the  Spit  Bank 
stretched  nearly  straight  from  about  a  mile  east  of  the  cape  to  Chinook  Point.  In  the  space  bounded  by  the 
three  lines  joining  Cape  Disappointment,  Chinook  P«iint,  and  Point  Adams,  fathoms  water  was  the  least  found. 
The  deepest  channel  after  getting  in  was  close  under  the  north  side  of  the  river  eastward  of  Chinook  Point, 
and  that,  between  the  river  side  of  Point  Adams  and  the  shoal  stretching  from  Gray’s  Point  towards  it,  a 
narrow  channel  existed  with  3  fathoms  in  it. 

Broughton  says:  “The  discovery  of  this  river,  we  were  given  to  understand,  is  claimed  by  the 
Spaniards,  who  call  it  Entrado  de  Ccta,  after  the  commander  of  the  vessel,  who  is  said  to  be  its  first  discov¬ 
erer,  but  who  never  entered  it;  he  places  it  in  46®.” 

After  completing  the  survey  he  could  not  get  out  for  several  days,  and  the  Jenny  had  been  unable  to 
cross  the  bar  during  the  entire  time  he  w  as  up  the  river. 

In  1813,  when  the  English  sloop-of  war  Raccoon  arrived  in  the  Columbia  she  found  the  shoals  off  the 
entrance  had  considerably  changed  in  extvnt  and  position  from  the  time  of  Broughton. 

British  Admiralty  Survey  in  18C9. — In  1839  the  entrance  was  surveyed  by  Sir  Edward  Belcher,  in 
the  Sulphur,  and  remarkab'e  changes  had  taken  place.  Between  Cape  Disappointment  and  Point  Adams  a 
large  middle  bank  had  formed,  and  near  its  eastern  extremity  a  sandy  island,  with  a  bank  IJ  mile  in  extent, 
visible  at  low  water  and  full  of  snags  and  trees.  Its  northwestern  point  bore  E.SE.  2^  miles  from  Cape 
Disappointment,  stretching  on  this  course  IJ  mile  further,  so  that  its  eastern  extremity,  off  which  was  deep 
water,  bore  N.  \  W.,  1 J  mile  from  Point  Adams.  This  island  and  the  bank  naturally  divided  the  waters  of 
the  river,  the  greater  volume  running  to  the  northw^ard  of  the  bank,  through  Belcher's  channel,  with  7  fathoms 

®  Nauied  ly  Biuugblou  alter  Mr.  J<.me8  Bakci,  coiLm.u.diiig  ihe  fccl.Ov>Lei  Jet.iiV,  cd  Bristol,  which  he  loubd  at  anchor 
here  upon  enieiing. 

f  So  nfiiiicd  on  Pelch*  r’s  survey  of  1839  ;  subsequent  surveys  call  it  Point  El. ice. 

t  So  named  by  Broughton. 
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in  it,  and  being  a  mile  wide  within  the  limits  of  the  3-fathom  lines  until  it  aproached  the  cape,  where  it 
was  contracted  to  less  than  half  a  mile  on  a  line  E.SE.  from  the  cape,  but  having  increased  its  depth  to  16 
fathoms.  This  channel  had  cut  away  the  western  end  of  Spit  Bank,  as  laid  down  by  Broughton.  From 
the  cape,  which  it  washed,  this  channel  ran  south  for  miles,  with  an  average  depth  of  seven  fathoms,  and 
being  a  mile  wide  within  the  three-fathom  lines;  then  it  ran  SW.  J  W.  for  miLs  to  the  bar,  expanding 
in  width  and  decreasing  in  depth,  but  in  no  place  giving  less  than  4J  fathoms  upon  the  bar,  which  bore 
S.SW.  from  the  cape,  distant  4  miles,  and  from  Point  Adams  W.  J  S.,  distant  6  miles.  In  the  northern 
angle,  where  the  channel  made  the  east  turn,  he  has  laid  down  a  spot  bare  at  low  water,  with  seven  fathoms 
close  under  it.  From  the  cape  it  bears  S.  by  W.  2J  miles. 

The  main  channel  eastward  of  Sandy  island  was  under  Chinook  and  Ellis  Points,  having  deep  water  oflF 
them,  but  becoming  shoaler  and  intricate  beyond  them. 

Between  this  channel  and  the  south  shores  lay  the  great  shoal  existing  in  1792,  not  very  much  changed 
in  features,  with  a  narrow  channel  running  from  Point  Adams  to  Tongue  Point,  having  from  4.J  to  9  fathoms. 

The  west  end  of  this  shoal  stretched  out  to  the  line  joining  Chinook  Point  with  Point  Adams,  about  a 
mile  from  the  latter,  whilst  between  the  tail  of  Sandy  island  and  this  shoal  was  a  channel  half  a  mile  wide, 
and  having  from  to  4J  fathoms.  Between  Sandy  island  and  Point  Adams  ran  Queen’s  channel*,  con¬ 
tracting  to  half  a  mile  wide  within  the  three-fathom  lines,  one  mile  from  Point  Adams,  gradually  expanding 
and  running  in  a  general  direction  W.  by  S.  for  3|  miles,  when  it  divided  into  I  wo— one  running  into  the 
north  channel  through  a  narrow  four-fathom  cut,  and  the  other  continuing  south,  forming  a  south  channel  one, 
third  of  a  mile  wide,  and  having  3j  and  3J  fathoms  upon  it.  From  Cape  Disappointment  it  bore  S.  \  E., 
distant  four  miles,  and  from  Point  Adams  W.  by  S.  J  S.,  four  miles.  Between  the  twa  bars,  about  two  miles 
apart,  lay  an  irregular  shoal  of  small  extent,  having  2J  fathoms  upon  it.  The  joining  of  the  North  and 
Queen’s  channels  enabled  a  vessel  to  have  a  four-fathom  channel  south  of  Sandy  island,  with  a  leading  wind 
in  summer  time,  while  the  north  was  a  beating  channel. 

A  spot,  bare  at  low  water,  existed  1 J  mile  from  Point  Adams,  its  northern  extremity  close  to  Queen’s 
channel,  and  bearing  west  from  Point  Adams.  It  stretched  south  half  a  mile,  and  was  nearly  a  quarter  of  a 
mile  in  width. 

It  may  not  be  out  of  place  here  to  note  that  the  channel  on  the  south  side  of  the  river,  east  of  Tongue 
Point,  now  known  as  the  Woody  Island  channel^  and  claimed  as  a  recent  discovery,  is  clearly  indicated  by 
the  soundings  of  Belcher. 

By  a  comparison  with  the  partial  survey  of  1792  very  remarkable  changes  will  be  seen  to  have  taken 
place.  The  first  is  the  formation  of  the  great  Middle  Bank*,  covering  an  extent  of  four  square  miles 
within  . the  three-fathom  lines,  and  part  formed  into  an  island  occupying  the  track  which  Broughton,  and 
doubtless  Gray  and  Baker,  sailed  over  with  five  fathoms ;  the  formation  of  two  channels ;  the  bank  on  the 
SW.  face  of  Cape  Disappointment  stretching  l.J  mile  southward  of  its  old  limit,  and  almost  crossing  the 
only  channel  of  1792;  the  existence  of  the  M  ddle  Bank,  within  half  a  mile  of  the  cape,  and  having  but 
one  fathom  upon  its  northwest  point,  where  the  Sulphur  grounded,  when  Broughton  states  that  he  anchored 
IJ  mile  E.  by  S.  f  S.  from  the  inner  part  of  the  cape,  there  being  deep  water  between  him  and  the  cape, 
whilst  the  Spit  Bank,  which  was  within  a  cable’s  length  of  his  anchorage,  and  stretching  to  Chinook  Point, 
had  been  cut  away  by  the  broad  Belcher  channel;  the  cutting  away  of  three  miles  of  the  western  part  of  the 
shoal  off  Point  Adams,  and  the  opening  of  the  channel  along  the  Clatsop  beach  and  south  shore,  past  Point 
St.  George  and  Tongue  Point. 

Belcher  calls  the  bank  S.SW.  of  the  cape  the  Spit  Bank;  and  where  Broughton’s  Spit  Bank  joins 
Chinook  Point,  he  designates  it  Chehalis  Spit. 

In  his  narrative  he  remarks  “  that  the  shoals  in  the  entrance  to  this  river  have  most  materially  changed 
their  features  within  the  last  two  years.” — (Vol.  1,  p.  288.) 

Survey  of  the  United  States  Exploring  Expedition,  1841. — In  this  survey  we  find  but  one  opening  to 
the  ocean,  with  the  inside  north  and  south  channels  combining  and  passing  through  it.  The  s  fundings  are 
not  numerous  enough  upon  and  outside  the  bar  to  enable  its  proper  form,  extent,  and  depth  of  water  being 
I; raced.  Not  less,  however,  than  four  fathoms  are  shown  upon  it,  and  as  much  as  4^  fathoms  are  found  on 
one  particular  line  crossing  it.  Within  the  five- fathom  curve  the  bar  was  two  thirds  of  a  mile  across,  and 
stretched  seaward  in  the  form  of  a  horseshoe  from  the  north  to  the  south  breakers. 


®  Named  by  Belcher  in  1839. 
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From  Cape  Disappointment  the  shoalest  part  of  the  bar  bore  SW.  by  S.  J  S.,  distant  four  miles ;  from 
the  norbemmost  trees  on  Point  Adams  it  bore  W.  by  S.,  distant  6 J  miles ;  this  line  passing  tangent  to  the 
north  end  of  the  south  breaker.  Towards  the  contracted  channel  inside  the  bar  the  north  shoal  stretches 
S.  J  W.,  2.^  miles  from  the  cape,  and  the  great  south  shoal  stretches  nearly  W.S  W.,  five  miles  from  Point  Adams. 
At  a  distance  of  two  miles  inside  the  bar  these  shoals  contracted  the  channel  to  a  width  of  one  mile,  and 
increased  the  depth  to  nine  fathoms. 

From  the  bar  the  course  in  for  the  north  channel  was  E.NE.  for  2|  miles,  when  Cape  Disappointment 
bore  N.  by  W.;  then  N.  J  W.,  miles,  to  the  inside  of  the  cape,  off  which  the  channel  was  less  than  half 
a  mile  wide,  with  five  fathoms  close  under  the  bluff,  and  17  fathoms  in  the  deepest  part.  After  passing  the 
cape  one-third  of  a  mile  the  channel  was  wide,  regular,  and  deep  for  four  miles,  running  nearly  E.  by  S.  J  S. 
towards  Young^s  Point,  and  passing  between  the  bare  parts  of  the  middle  bank  forming  Sandy  island, 
and  the  Chinook  shoal.  At  the  eastern  end  of  Sandy  island  the  north  and  south  channels  came  together  for 
three-quarters  of  a  mile,  with  a  depth  of  fathoms,  and  the  middle  bearing  north  1 J  mile  from  Point  Adams. 
The  great  middle  shoal  then  separated  them,  and  the  north  channel  ran  close  under  the  shores  at  Chinook 
Point  and  Point  Ellis,  contracting  and  shoaling  to  three  fathoms  where  the  Tongue  Point  channel  entered 

From  the  bar  the  course  for  the  south  channel  was  E.  by  N.  J  N.  for  miles,  running  within  three- 
quarters  of  a  mile  of  Point  Adams  with  five  fathoms ;  thence  along  the  Clatsop  beach  E.  by  S.,  miles  in 
a  good  channel,  half  a  mile  wide,  and  having  from  six  to  eight  fathoms  of  water ;  and  finally  NE.  by  E.  2 J 
miles,  passing  Young’s  Point,  and  running  close  under  the  southern  shore  near  Astoria. 

The  middle  bank*  was  nearly  triangular,  with  one  point  abreast  of  Cape  Disappointment;  the  second, 
1 J  mile  N.  by  W.  from  Point  Adams,  and  four  miles  E.  by  S.  J  S.  from  the  cape ;  and  the  third  at  the 
confluence  of  the  channels  inside  the  bar,  and  2J  miles  SE.  by  S.  J  S.  from  the  cape.  Each  side  was, 
therefore,  about  three  miles  in  length.  Sandy  island  was  then  composed  of  two  parts ;  the  eastern  end  of 
the  larger  and  southern  one  bearing  N.NW.  mile  from  Point  Adams. 

The  western  tail  of  the  great  middle  8hoal,t  lying  eastward  of  Point  Adams,  bore  from  that  point 
about  N.NE.,  a  little  over  a  mile  distant,  and  in  range  to  Chinook  Point;  from  Cape  Disappointment  it 
bore  E.  by  S.  J  S.,  distant  4|  miles. 

The  map  of  the  survey  of  the  United  States  Exploring  Expedition  shows  the  distance  from  Cape 
Disappointment  to  Point  Adams  as  being  only  4J  miles,  with  the  bearing  SE.  by  E.  ^  E.  The  distance 
should  be  almost  five  miles,  according  to  the  triangulation  by  the  U.  S.  Coast  Survey. 

The  channel  on  the  south  side  of  the  river  and  east  of  Tongue  Point,  mentioned  as  being  clearly 
indicated  by  the  admiralty  survey  of  1839,  was  developed  by  the  U.  S.  Exploring  Expedition  in  1841.  It  was 
named  the  Boston  channel,  and  strikes  the  north  shore  channel  7J  miles  above  Tongue  Point,  and  about  one 
mile  above  the  Pillar  rock. 

The  changes  that  had  taken  place  since  Belcher’s  survey,  two  years  previous,  were :  that  the  south 
sands  had  stretched  westward  over  the  entrance  of  Queen’s  or  the  south  channel ;  and  that  channel  had  joined 
with  the  north  and  emptied  over  one  bar,  which  was  almost  identical  in  position  and  extent  with  the  survey 
of  1839. 

The  north  channel  was,  therefore,  little  changed;  it  had  several  lumps  with  only  four  fathoms  upon 
them ;  its  general  direction  was  the  same ;  it  had  at  least  a  fathom  more  than  the  south  channel,  and  retained 
the  same  shape  and  direction  after  passing  inside  the  cape. 

The  contour  and  position  of  the  middle  bank  was  nearly  the  same,  but  its  eastern  point  had  moved 
nearly  half  a  mile  to  the  NW.,  giving  deep  water  where  Belcher  placed  the  eastern  part  of  Sandy  island, 
whilst  the  Vestern  islet  occupied  nearly  the  same  position  as  formerly. 

The  western  extremity  of  the  great  middle  shoal,  east  of  Point  Adams,  was  hardly  changed. 

The  course  in  over  the  bar,  and  through  Queen’s  or  the  south  channel,  was  straight  for  over  six  miles 
to  abreast  of  Point  Adams,  and  then  ran  in  the  same  direction  as  in  1839. 

The  United  States  sloop-of-war  Peacock  was  lost  on  the  north  shoals,  IJ  mile  S.  by  W.  from  Cape 
Disappointment. 


®  Called  Middle  sand  bank  by  the  U.  S.  Exp.  Exp.,  1841. 
Called  the  Upper  sand  bank  by  the  U.  S  Exp.  Exp. ,  1841. 
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SURVEY  OF  1850. 

This,  the  first  examination  by  the  Coast  Survey,  was  undertaken  under  peculiar  difficulties  which  were 
successfully  overcome. 

In  this  survey  we  find  the  formation  of  a  new  south  entrance,  but  evidently  of  so  recent  date  that  the 
bar  at  the  entrance  cannot  be  said  to  have  over  16  feet  upon  it,  although  two  very  narrow  passages  on  either 
side  of  the  middle  ground  of  the  bar  give  three  fathoms.  From  Point  Adams  this  bar  bore  SW.,  distant 
miles,  being  S.SE.  miles  from  Cape  Disappointment  light-house.  Inside  the  entrance,  within  the  three- 
fathom  curve,  the  width  of  the  channel  was  half  a  mile,  increasing  to  over  a  mile,  and  the  depth  of  water 
regularly  increasing  to  14  fathoms  off  Clatsop  spit,  IJ  mile  from  Point  Adams,  on  a  line  to  Cape  Disappoint¬ 
ment.  The  direction  of  the  channel  was  straight,  N.  by  E.  ^  E.  to  Sandy  island,  rounding  Clatsop  spit,  and 
running  close  to  and  parallel  with  the  beach  east  of  Point  Adams,  with  a  depth  of  from  four  to  eight  fathoms. 
From  the  outside  of  the  bar  the  south  edge  of  the  south  shoal  stretched  toward  the  shore,  the  bottom 
changing  from  hard  sand  to  soft  mud  in  aj)proaching  the  beach. 

The  extent  of  the  north  bar  had  so  much  increased  that  it  is  difficult  to  describe,  for  it  had  an  area  of 
over  two  square  miles,  with  from  4  to  5^  fathoms  upon  it,  and  the  bottom  varying  from  hard  sand  to  soft  mud. 
The  middle  of  it  lay  south  3^  miles  from  the  highest  part  of  the  cape.  Within  the  three-fathom  line  the 
entrance  was  IJ  mile  wide,  and  in  ordinary  weather  was  marked  by  a  line  of  breakers  on  either  side.  The 
course  was  nearly  straight  to  the  inner  point  of  the  cape,  with  the  depth  of  water  increasing  to  11  fathoms 
abreast  of  it,  where  the  channel  was  a  little  over  a  third  of  a  mile  wide,  with  the  Sulphur  spit  on  the  east 
side.  Passing  the  cape,  and  turning  eastward  and  then  E.SE.,  the  three-fathom  channel  was  crooked,  and 
in  one  place  only  400  yards  wide. 

The  north  and  south  bars  bore  from  each  other  SE.  and  NW.,  distant  3J  miles  apart,  with  the  seaward 
face  of  the  middle  bank  making  a  direct  line  on  that  course.  This  bank  had  changed  its  contour,  and  was 
very  irregular. 

W.SW-of  Sulphur  spit  a  three-fathom  channel  had  nearly  cut  through  the  north  sands.  Should  a 
channel  open  here  it  would  doubtless  remain  a  reliable  one.  From  Cape  Disappointment  it  bore  SW.  J  W., 
mile  distant. 

Sandy  island  bore  E.  by  S.  f  S.,  three  miles  from  the  cape,  and  NW.  |  N.,  two  miles  from  Point  Adams. 

The  western  tail  of  the  great  middle  bank  bore  NE.  by  N.  J  N.,  a  mile  from  Point  Adams. 

At  the  time  of  this  survey  the  channels  were  buoyed  out,  but  subsequent  gales  displaced  the  buoys. 

We  note  the  following  changes  since  the  survey  of  1850,  a  little  over  two  years: 

That  the  new  south  channel  had  been  developed,  and  the  bar  moved  three-quarters  of  a  mile  eastward, 
with  half  a  fathom  more  water  and  the  entrance  wider. 

That  the  north  channel  had  contracted  to  half  its  width  at  the  bar,  with  its  northern  line  upon  the  line 
of  1850;  the  depth  of  water  not  quite  so  great,  but  still  having  a  fathom  more  than  the  south  bar,  the 
channel  not  as  straight,  and  the  formation  of  a  swash  channel  SW.  of  the  cape  across  the  north  sands. 

That  the  Spit  bank  of  1792  was  being  redeveloped. 

That  the  middle  bank  had  increased  in  size,  and  Sandy  island  moved  over  a  quarter  of  a  mile  W.NW., 
giving  eight  fathoms  of  water  where  the  beacon  of  1850  stood,  and  the  bifurcation  of  the  bank,  bare  at  low 
water,  west  of  it.  Compared  with  the  surveys  of  1839  and  1841,  we  find  that  one  part  of  Sandy  island  has 
retained  the  same  position,  but  that  a  mile,  stretching  E.  by  S.  J  S.,  has  been  completely  cut  away,  and  is 
now  crossed  by  the  south  channel. 

That  the  Clatsop  spit  has  changed  its  shape,  trending  more  to  the  westward. 

And  that  the  western  tail  of  the  great  middle  bank,  east  of  Point  Adams,  occupies  the  position  of  1839 
and  1841. 

No  survey  has  been  made  subsequent  to  that  of  1852,  but  we  can  shite,  from  personal  observation,  that 
in  October,  1857,  the  south  bar  was  within  less  than  a  mile  of  the  beach  south  of  Point  Adams,  and  that 
the  channel  ran  nearly  parallel  with,  and  not  distant  more  than  three-quarters  of  a  mile  from  the  shore.  It 
was  unavailable  with  a  very  heavy  sea  on,  as  a  vessel  had  to  run  it  in  the  trough  of  the  sea,  and  for  sailing 
with  a  NW.  wind  it  was  a  dead  beat.  We  entered  the  north  channel  in  May,  1857,  and  found  it  wide  and 
straight.  It  was  reported  to  have  one  fathom  more  water  on  the  bar  than  the  south.  Those  of  the  old 
buoys  that  remained  were  of  no  use,  on  account  of  having  been  carried  from  their  proper  stations'. 
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Conclusions, — From  all  these  examinations,  aided  by  plotting  the  outlines  upon  the  same  sheet  and  to 
the  same  scale,  from  corroborative  evidence,  and  from  personal  observation,  we  find  that  the  south  point  of 
the  north  sands  stretching  out  from  Cape  Disappointment  has  remained  nearly  the  same  since  1839,  bearing 
S.  f  W.  from  the  lighthouse,  distant  miles;  has  not  varied  its  position  half  a  mile;  has  never  reached 
the  southern  shoal  of  1792;  and  that  the  bar  has  never  had  less  than  four  fathoms  upon  it,  thereby  indicating 
that  this  entrance  and  channel  is  the  less  changeable,  and  has  a  fathom  more  water  than  the  other,  and  that, 
with  well-appointed  buoys  off  its  entrance,  and  range  beacons  on  Sandy  island  and  Chinook  Point  or  Scar¬ 
borough  Hill,  it  will  always  prove  the  safer  and  better  for  the  interests  of  the  country. 

The  position  of  the  south  entrance  is  continually  changing,  and  the  same  causes  that  closed  it  between 
1339  and  1841  will  again  close  it. 

The  great  middle  bank,  stretching  from  Point  Ellis  nearly  to  Point  Adams,  remains  almost  the  same 
since  its  first  determination. 

The  formation  of  Sandy  island  precludes  the  probability  of  the  channel  returning  to  the  capacity  which 
existed  at  the  period  of  Broughton’s  survey  in  1792. 

In  1859  we  published  the  following  remarks  in  relation  to  river  and  bay  deposits,  and  especially  those 
forming  Sandy  island  :  “A  large  drift  tree  whose  roots  embrace  a  mass  of  hard  clay  or  stones  sufficient  to  give 
the  whole  mass  a  slightly  greater  specific  gravity  than  water  may  very  readily  be  carried  outward  by  the  strong 
effluent  current  of  the  Columbia,  and  especially  in  the  season  of  freshets ;  but  when  the  current  slacked  the 
root  of  the  tree  would  remain  upon  the  bottom,  sink  into  the  sands,  and  continue  stationary  whilst  the 
remaining  movement  of  the  cuiTent  would  be  able  to  shift  the  loose  sand  and  deposit  it  around  the  roots, 
where  it  would  remain  during  slack- water.  After  a  slack  of  half  an  hour,  during  which  time  the  waves 
would  give  motion  to  the  mass  to  work  it  deeper  in  the  sands,  the  flood  current  making  feebly  at  first,  would 
then  add  more  sand  to  the  already  incipient  deposit ;  should  this  flood  be  a  small  one,  or  other  favorable 
circumstances  conspire,  the  tree  or  trees  might,  during  the  one  slack- water,  be  firmly  enough  fixed  to  resist 
the  action  of  the  flood.” 

During  the  heavy  freshets,  late  in  1861,  immense  trees  floated  down  the  river  in  a  nearly  perpendicular 
position,  their  roots  holding  amongst  them  large  quantities  of  earth  and  stone  tom  away  when  the  bluff  banks 
were  undermined  by  the  rush  of  the  currents.  Such  causes  may  have  led  to  the  formation  of  Sandy  island. 

Hydrographic  reconnaissances  and  views  of  the  entrance  to  the  Columbia  river  were  issued  from  the 
Coast  Survey  Office  in  1850  and  1851. 

POINTS  INSIDE  OF  COLUMBIA  RIVER  ENTRANCE. 

Sandy  island^  (1851.) — It  is  about  one-third  of  a  mile  long,  E.NE.  and  W.SW.,  by  250  yards  in  width, 
and  consists  of  loose  sand  raised  a  few  feet  above  the  river,  and  covered  with  drift  logs,  trees,  &c.  To 
the  westward  of  it  extend  two  sand  bars  nearly  a  mile  in  length,  and  bare  at  low  water.  The  surveys  of 
1839,  ’41,  ’50,  and  ’52  show  that  this  part  of  the  middle  bank  has  occupied  one  position,  and  will  doubtless 
retain  it.  In  1792  the  main  channel  of  the  river  passed  over  this  position,  and  a  line  of  soundings  in  five 
fathoms  ran  across  it.  Considering  the  immense  amount  of  huge  trees  coming  yearly  down  the  river,  we 
can  readily  imagine  the  manner  of  its  formation.  A  large  beacon,  erected  upon  it,  distinguishable  outside  the 
bar,  and  ranging  with  another  on  Scarborough  Hill,  would  serve  to  denote  the  position  of  the  north  channel. 

From  Cape  Disappointment  light-house  it  bears  E.  by  S.  J  S.,  distant  3|  miles. 

It  received  its  present  name  from  Belcher  in  1839.  On  the  Coast  Survey  charts  it  is  called  Sand  island. 

Chinook  Pointy  on  the  northern  side  of  the  river,  lies  N.  by  E.  2^  miles  from  Point  Adams,  and  E. 
J  N.  45  miles  from  Cape  Disappointment.  It  is  a  long,  low  sand  strip  at  the  base  of  the  high  wooded  hills 
behind  it.  One  of  the  hills,  called  Scarborough,  is  readily  recognized  by  a  great  part  of  its  southern  slope 
being  destitute  of  trees  and  covered  with  fern;  no  other  hill  near  this  vicinity  possesses  this  peculiar  feature. 

A  number  of  fishing  and  Indian  huts  are  situated  upon  the  Chinook  beach,  the  people  being  engaged  in 
catching  and  curing  salmon,  with  which  the  waters  abound.  Tiie  mode  of  catching  them  is  by  means  of 
nets;  those  of  Indian  Construction  being  made  of  twine  spun  from  the  fibres  of  the  spruce  roots,  and  some¬ 
times  from  a  peculiar  grass  obtained  from  northern  coast  Indians.  The  mode  of  curing  is  very  rude  and 
inefficient,  and  thousands  of  barrels  that  have  been  shipped  have  proved  worthless.  There  is  no  reason  why 
this  should  not  become  a  large  and  profitable  branch  of  business.  The  fish  are  the  largest  on  the  coast, 
often  exceeding  80  pounds  weight.  We  have  purchased  them  weighing  between  50  and  60,  caught  upon  the 
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beach  at  the  sea  base  of  Cape  Disappointment.  They  commence  to  run  about  the  end  of  May,  and  become 
remarkably  plentiful  by  the  third  week  in  June.  The  Indians  suppose  that  the  salmon,  coming  directly 
from  the  ocean,  linger  about  the  entrance  several  weeks  before  starting  up  the  river,  because  they  require 
time  to  become  accustomed  to  the  fresh  water;  attributing  to  a  wrong  cause  this  normal  habit  of  the  salmon* 

Chinook  Point  was  the  special  location  of  the  once  powerful  tribe  of  Chinook  Indians,  and  here  the 
celebrated  one-eyed  chief,  Concomly,  held  sway.  The  tribe  has  dwindled  to  less  than  a  hundred  persons — 
men,  women,  and  children — and  they  are  poor,  miserable,  drunken,  diseased  wretches. 

The  point  was  called  Village  Point  by  Broughton  in  1792. 

In  1839  it  was  called  Chenoke  Point  by  Belcher.  The  Indian  name  is  Nose-to-ilse. 

Point  Ellist  on  the  northern  side  of  the  river,  is  2|  miles,  nearly  east  of  Chinook  Point;  the  sand 
beach  between  the  two  being  in  some  places  nearly  a  mile  wide,  running  at  the  base  of  the  hills,  and  sur¬ 
rounding  a  large  lagoon  near  Chinook.  From  Point  Adams  it  bears  NE.,  distant  miles. 

Behind  Point  Ellis  rise  two  hills,  the  southern  of  which  is  used  as  a  range  with  Point  Adams  for 
denoting  the  entrance  to  the  south  channel,  but,  of  course,  the  relative  positions  vary  with  every  change  of 
the  bar. 

It  was  named  Ellis  Point  by  Belcher  in  1839,  and  Point  Ellice  by  the  United  States  Exploring  Expedi¬ 
tion  in  1841,  and  this  spelling  is  found  upon  all  recent  maps. 

The  Indian  name  is  No-wehtl-kai-ilse. 

Point  George,  on  the  southern  side  of  the  river,  •  is  the  first  point  made  after  passing  eastward  of 
Clatsop  beach.  Immediately  behind  it  the  land  is  high  and  densely  wooded ;  and  around  its  southern  face 
opens  Young’s  river. 

It  was  called  ‘‘Point  George”  by  Broughton  in  1792;  “George  Point”  by  Belcher  in  1839;  “Young’s 
Point”  by  the  United  States  Exploring  Expedition  in  1841;  “Smith’s  Point”  by  the  Coast  Survey,  in  the 
triangulation  of  1852 ;  but  it  is,  we  believe,  generally  known  as  Youvg^s  Point. 

Astor  Point,  on  the  southern  side  of  the  river,  lies  E.  f  N.,  distant  5J  miles  from  Point  Adams.  It 
is  low  at  the  river  bank,  but  has  moderately  high  wooded  land  behind  it.  The  southern  channel  passes  close 
to  it.  The  name  is  derived  from  a  Coast  Survey  triangulation  and  secondary  astronomical  station  upon  it, 
but  it  is  in  reality  a  part  of  Point  George. 

The  geographical  position  of  the  station,  which  is  about  a  quarter  of  a  mile  westward  of  the  bay,  in 
front  of  the  town,  is : 


o  /  // 

Latitude .  46  11  27.6  north. 

Longitude .  123  49  32  west. 

h.  m  8. 

Or,  in  time .  8  15  18.1. 


Tongue  Point,  on  the  southern  side  of  the  river,  bears  E.NE.  8|  miles  from  Point  Adams,  and  NE.  J 
E.  3J  miles  from  Astor  Point.  It  is  a  high,  bold  bluff  covered  with  trees,  and  connected  with  the  main  by 
a  moderately  low,  narrow  strip  of  land.  As  first  made,  off  the  entrance,  it  appears  like  a  low  wooded  island. 
Close  to  it  runs  the  Woody  Island  channel,  which  is  plainly  foreshadowed  in  Belcher’s  survey  of  the  river. 
The  Indian  name  of  Tongue  Point  is  Soo-kum-its-d-ak. 

Between  the  last  two  points  lie  the  rival  villages  of  Upper  and  Lower  Astoria.  The  lower  is  the  western, 
and  on  the  location  established  by  the  Pacific  Fur  Company  in  1811,  and  to  which  was  given  the  name  of 
Astoria.  A  large  saw-mill  is  in  operation  here,  and  a  military  post  was  established,  but  abandoned  a  few 
years  since.  The  place  contains  less  than  fifty  houses,  and  at  one  time,  as  a  landing  place,  had  an  unenviable 
reputation  on  account  of  the  character  of  the  “beach-combers.” 

The  name  of  the  place  was  changed  to  Fort  George  in  1813,  on  being  taken  by  the  sloop-of-war 
Raccoon.  The  oiiginal  name  was  restored  in  1818. 

At  Upper  Astoria  is  located  the  custom-house,  off  which  is  the  rendezvous  of  the  United  States  revenue 
cutter.  A  large  saw-mill  is  built  here,  and  a  government  military  road  is  being  opened  to  Salem,  on 
the  Willamette  river.  Between  the  village  and  Tongue  Point  lies  the  wreck  of  the  SUvie  de  Grace,  around 
which  a  shoal  has  formed. 

Cape  Broughton  is  on  the  north  side  of  the  river,  N.NW.  3J  miles  from  Tongue  Point,  and  NE.  J  E. 
5|  miles  from  Ellis  Point. 

It  was  named  by  Belcher  in  1839,  but  was  called  Gray’s  Point  by  the  United  States  Exploring  Expe¬ 
dition.  This  last  designation  was  also  applied  by  the  Coast  Survey  in  1852. 
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Tbe  head  between  Ellis  Point  and  Cape  Broughton  was  named  Chatham  Head  in  1839. 

Gray's  hay  lies  to  the  NE.  of  Cape  Broughton,  and  was  named,  in  1792,  in  honor  of  Captain  Gray. 

Young's  hay  lies  between  the  eastern  part  of  the  Clatsop  beach  (called  Tansey  Point)  and  Point 
George.  Into  it  empty  Young's  ricer,  discovered,  examined,  and  named  by  Broughton;  Lewis  and  Clarke’s 
river,  examined  by  them  in  1805;  and  one  or  two  small  streams  or  sloughs. 

Baker's  hay  lies  between  Cape  Disappointment  and  Chinook  Point.  It  runs  miles  to  the  northward 
of  the  cape,  and  receives  the  waters  of  the  small  streams  which  head  toward  Shoalwater  bay,  and  connect 
with  them  by  a  small  portage.  The  western  and  largest  stream  is  the  Wal-la-khut;  the  eastern,  half-way 
between  the  cape  and  Chinook  Point,  is  the  Wap-pa-loo-che. 

Two  or  three  houses  on  the  shore  of  the  bay,  and  a  saw-mill,  are  all  that  remain  of  the  settlement  once 
designated  as  “  Pacific  City.”  The  bay  was  named  in  honor  of  Captain  Baker,  whom  Broughton  found 
anchored  here  in  the  schooner  Jenny,  of  Bristol,  when  he  entered. 

The  Columbia  river  was  called  the  “Oregon”  from  the  mere  mention  of  that  name  by  Carver  in  1766. 
Much  doubt  exists  as  to  the  origin  of  the  name. 

In  1775  it  w^  called  “Assumption  Inlet”  by  Heceta,  but  afterwards  the  Rio  de  San  Roque,  from  his 
naming  the  northern  cape  San  Roque;  and  also  the  Ensefiada  de  Heceta. 

In  1789  Meares  called  it  “Deception  bay.” 

In  1792  it  was  named  the  “Columbia  river”  by  Gray. 

Clarke  says  that,  in  1805,  the  Indians  knew  it  as  the  Shocatilcum,  and  another  name  obtained  from 
another  body  of  the  natives  was  Chockalilum;  the  two  being  evidently  the  same  word  differently  pronounced ; 
the  accent  should. be  on  the  penult. 

When  the  name  given  by  Gray  was  first  changed  we  cannot  state.  It  was,  perhaps,  done  by  Vancouver 
or  Broughton. 

Lewis  and  Clarke,  in  noticing  the  growth  of  trees  on  the  Columbia,  mention  a  fir  near  Astoria  that  was 
230  feet  high,  and  120  feet  of  that  height  without  a  branch.  Its  circumference  was  27  feet.  This  same 
tree  is  doubtless  referred  to  in  the  narrative  of  the  United  States  Exploring  Expedition,  where  the  dimen¬ 
sions  are  given  as  follows:  39 J  feet  in  circumference  at  eight  feet  above  the  ground;  bark,  11  inches  thick; 
height  of  the  tree  250  feet,  and  perfectly  straight.  Visitors  used  to  be  shown  “  the  big  tree  ”  as  one  of  the 
notable  sights  of  the  locality. 

Belcher  says  that  “  the  timber  of  the  Columbia,  either  for  spars  or  plank,  cannot  be  compared  to  that 
of  higher  latitudes;  for  topmasts  and  topgallant  masts  it  is  probably  as  tough,  but  heavier.  *  *  *  * 

Probably  no  part  of  Western  America  can  produce  timber  of  the  dimensions  grown  in  the  regions  of  the 
Columbia  and  the  northern  confines  of  California.  Amongst  the  drift  trees,  on  the  banks  of  the  Columbia, 
we  measured  one  174  feet  long  by  20  feet  in  circumference,  and  many  150  feet  by  13  to  18.  These,  of 
course,  were  washed  from  the  banks,  and  therefore  not  the  largest,  which  grow  invariably  in  the  thickest 
part  of  the  wood.” — (Vol.  1,  p.  300.) 

In  Baker’s  bay,  in  1851,  we  measured  a  drift  tree  which  had  been  thrown  upon  the  beach.  It  was  267 
feet  long,  27  feet  in  circumference  with  the  bark  peeled  off,  and  where  broken  at  the  small  end  20  inches 
in  diameter.  Very  frequently,  when  trees  are  felled  for  cutting  into  lumber,  the  first  30  or  40  feet  of  the 
trunks  are  found  too  large  for  the  saw-mill,  and  have  to  be  cut  off  and  left  on  the  ground. 

GENERAL  COURSE  OF  THE  COLUMBIA  RIVER. 

From  the  entrance  to  the  mouth  of  the  Cowlitz  river  the  general  course  of  the  Columbia  is  E.  by  N., 
and  the  distance  in  a  straight  line  46  miles  from  the  bar,  and  by  the  windings  of  the  river  about  52  miles.  The 
Cowlitz  runs  N.NW.  for  24  miles ;  thence  NE.  to  its  headwaters  in  the  Cascades ;  it  is  navigated  by  canoes  about 
28  miles  to  the  Cowlitz  landing.  The  stream  is  very  rapid,  and  boats  have  to  be  poled  the  greater  part  of  the 
way;  at  high  stages  of  the  water  they  are  pulled  up  by  hauling  upon  the  bushes  growing  upon  its  banks. 
At  the  Cowlitz  landing  travellers  take  mules  or  horses  through  to  Puget’s  sound,  a  trip  of  52  miles.  On 
the  west  bank  of  the  Cowlitz,  five  miles  above  its  mouth,  are  a  few  small  houses,  locally  known  as  the  town 
of  Monticello.  On  the  south  bank  of  the  Columbia,  opposite  the  Cowlitz,  is  another  small  settlement,  called 
Rainier. 

From  the  Cowlitz  the  next  course  of  the  Columbia  is  S.  32^^  E.  for  29  miles  to  the  mouth  of  the 
Willamette  river^.  About  16  miles  above  the  Cowlitz  the  Warrior  branch  or  slough  of  the  river  makes  in 

®  A  coiruption  of  the  Indian  name  WHllamut.  This  stream  is  the  Mullnumah  of  Lewis  and  Cl  .rke,  1805. 
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from  the  west  side  and  nins  around  Multnomah  island,  coming  into  the  Willamette  two  miles  above  its  mouth. 
The  Willamette  continues  the  same  general  course  of  the  Columbia  for  16  miles  to  the  falls,  where  is  situated 
the  town  of  “  Oregon  City,**  destined  to  become  a  place  of  importance,  on  account  of  the  extensive  water¬ 
power;  the  river  there  falling  perpendicularly  38  or  40  feet.  Six  miles  lower  down  on  the  Willamette  is  the 
rapidly  improving  town  of  Portland,  situated  at  the  head  of  ship  navigation,  with  a  population  of  nearly 
6,000.  The  valley  of  the  Willamette  is  well  settled,  contains  several  thriving  towns,  and  is  remarkably 
productive. 

The  river  takes  its  rise  on  the  western  slope  of  the  Cascade  range,  about  latitude  433°,  between  the 
snow  peaks  of  Mount  Jefferson  and  Mount  Laughlin ;  then  runs  westward  to  within  50  miles  of  the  coast, 
and  nearly  in  the  latitude  of  Cape  Perpetua,  turning  sharply  to  the  northward,  and  very  slowly  leaving  the 
coast. 

From  the  mouth  of  the  Willamette  the  general  course  of  the  Columbia  to  Fort  Walla-Walla  is  NE.  by 
E.  J  E.,  170  miles. 

Five  miles  above  the  Willamette,  on  the  north  side,  is  the  military  post  of  Fort  Vancouver,  which,  with 
the  town  of  Vancouver,  covers  part  of  the  grounds  formerly  occupied  by  the  Hudson  Bay  Company  as 
a  mercantile  station,  but  then  designated  as  Fort  Vancouver.  The  Hudson  Bay  Company  still  have  a 
trading  station  here,  but  their  farms  and  grazing  lands  have  been  occupied  by  settlers.  The  site  for  a  town 
is  one  of  the  most  beautiful  on  the  river,  and  capitally  located  for  increasing  trade. 

About  30  miles  further  up  the  river  we  reach  the  foot  of  the  Cascades,  which  are  a  series  of  rapids  four 
miles  long,  where  the  river  bursts  through  the  eastern  part  of  the  Cascade  range  of  mountains,  wliose 
basaltic  walls  rise  precipitously  over  3,000  feet  on  either  side,  presenting  a  magnificent  sight.  Below  the 
rapids  the  current  rushes  by  with  great  velocity  and  depth,  but  small  steamboats  ply  regularly  from  Portland 
and  Vancouver  to  the  foot  of  the  rapids;  thence  passengers  are  carried  by  stages  to  the  head,  where  one  or 
two  fine  steamboats  convey  them  50  miles  to  the  Dalles.  The  Hudson  Bay  Company  carried  their  large 
trading  boats  up  the  rapids  by  a  system  called  cordelling.  Steamboats  have  gone  up  one  or  two  miles,  and, 
in  one  instance,  a  brig,  with  every  sail  set  and  a  moderate  gale  astern,  was  carried  safely  to  the  foot  of  the 
railroad,  which  runs  from  the  head  to  within  a  mile  and  a  half  of  the  lower  end.  At  each  extremity  of  the 
rapids  are  small  military  posts. 

The  snow  peaks  of  the  volcanic  Mount  St.  Helens  and  Mount  Hood  lie  exactly  in  line  with  the  Cascades, 
the  former  KW.  J  N.,  35  miles  distant;  the  latter  SE.  J  S.,  28  miles  distant. 

Mount  Hood  is  an  extinct  volcano  covered  with  cellular  lava,  and,  according  to  Dana,  is  between  15,000 
and  16,000  feet  high.  According  to  other  authorities,  it  attains  an  elevation  of  18,316  feet. 

At  the  Dalles  the  river  is  contracted  between  narrow  perpendicular  walls,  and  during  freshets  rises  100 
feet  above  its  ordinary  level. 

East  of  the  Cascades  the  forests  cease,  and  above  the  Dalles  stands  the  only  tree  in  a  stretch  of  60 
miles  beyond  Walla- Walla,  where  the  river  makes  a  great  bend  to  the  northward,  in  the  direction  of  its 
source  at  the  base  of  the  Rocky  mountains. 

On  the  lower  part  of  the  Columbia  and  Willamette  man}^  saw-mills  have  been  erected  since  the  gold 
discovery  in  California,  and  a  large  trade  was  carried  on  in  lumber.  Between  San  Francisco  and  Portland 
a  very  large  and  increasing  general  trade  exists. 

The  weather  off  the  Columbia  entrance  is  cold  and  wet,  with  occasional  thunder-storms,  but  these  are 
rare.  Vancouver  says  he  saw  several  water-spouts  off  it  in  October,  1792;  some  of  them  were  quite  near 
his  vessel. 


SHOALWATER  BAY. 

The  bold  cliffs  of  Cape  Disappointment,  after  extending  about  three  miles  northward,  change  suddenly 
to  a  low,  broad,  sandy  beach,  running  N.  by  W.  ^  W.  18  miles,  in  nearly  a  straight  line  to  the  southern 
point  of  the  entrance  to  Shoalwater  bay.  A  mile  and  a  quarter  behind  this  beach  lies  the  southeni  arm  of 
the  bay.  Its  waters  reach  within  a  mile  or  two  of  the  north  side  of  the  cape,  and  the  portage  from  them  to 
the  Wappalooche,  emptying  into  Bakei*s  bay,  is  said  to  be  about  a  mile  long,  and  always  used  by  the 
Indians  and  settlers.  The  peninsula  thus  formed  is  covered  with  trees  and  a  dense  undergrowth  of  bushes. 
Within  half  a  mile  of  its  extremity  it  becomes  very  low  and  sandy,  and  has  a  covering  of  coarse  grass,  but 
no  trees.  This  point  was  called  Low  Point  by  Meares  in  July,  1788.  On  the  recent  Coast  Survey  charts 
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it  is  named  Leadbetter  Point.  The  Indian  designation  is  Cbik-lis-Uh.  Its  approximate  geographical  position, 
as  given  by  the  Coast  Survey,  is : 


■r  .  -I  Otn 

Latitude . .  46  36  45  north. 

Longitude .  124  00  45  west. 

A.  m.  8. 

Or,  in  time .  8  16  03.0 


The  computed  magnetic  variation,  20°  35'  east,  July,  1851,  with  a  yearly  increase  of  1'. 

CAPE  SHOALWATER. 

From  Leadbetter  Point  the  north  cape  hears  NW.  by  N.  §  N.,  5J  miles  distant.  Half  a  mile  of  the 
cape  is  low,  sandy,  and  destitute  of  trees,  hut  some  tolerably  high  land  covered  with  wood  rises  immediately 
behind  it,  being  the  only  elevated  ground  between  Cape  Disappointment  and  Point  Grenville  that  approaches 
the  shore-line.  On  account  of  this  formation  of  the  point  it  has  been  said  that  the  entrance  resembles  that 
of  Columbia  river.  We  have  been  unable  to  detect  any  resemblance  after  passing  near  it  several  times. 
The  isolated  position  of  Cape  Disappointment  and  the  seaward  face  of  its  bold  cliffs  without  trees  form  a 
peculiar  feature.  This,  with  Scarborough  Hill,  partly  bare,  lying  five  or  six  miles  east  of  it,  the  high  moun¬ 
tains  inland,  and  in  clear  weather  the  beautiful  snow-peak  of  Mount  St.  Helens,  have  no  counterparts  at 
Cape  Shoalwater,  and  should  remove  all  doubt  in  regard  to  general  resemblance. 

The  point  was  named  Cape  Shoalwater,  and  placed  approximately  in  latitude  46°  47'  by  Meares  in  July, 
1788.  In  1792  Vancouver  assigned  the  latitude  of  46°  40'.  It  was  viewed  from  the  north  side  of  Cape 
Disappointment  by  Lewis  and  Clarke  in  1805,  and  called  Point  Lewis,  but  is  now  frequently  known  as  Toke 
Point,  from  the  name  of  an  old  Indian  chief  living  here  in  1854.  The  Indian  name  of  the  point  is  Quahpt-sum. 

UaHT-HOUSE  AT  CAPE  SHOALWATER. 

The  light-house  at  the  north  point  of  the  entrance  to  Shoalwater  bay  is  a  structure  consisting  of  a 
keeper’s  dwelling,  with  a  tower  rising  through  it  and  surmounted  by  an  iron  lantern,  painted  red.  Its  height 
is  4lJ  feet  above  the  ground,  and  about  87  feet  above  the  mean  level  of  the  sea.  The  dwelling  and  tower 
are  plastered  and  whitewashed,  and  situated  about  a  mile  from  the  extremity  of  the  cape.  The  illuminating 
apparatus  is  of  the  fourth  order  of  Fresnel,  shows  a  fixed  white  light  varied  hy  flashes ^  and  should  be  seen 
from  a  height  of — 

10  feet  at  a  distance  of  14j"miles. 

20  feet  at  a  distance  of  16  miles. 

30  feet  at  a  distance  of  17  miles. 

It  was  first  exhibited  on  the  1st  of  October,  1858,  and  shows  from  sunset  to  sunrise.  The  approximate 
geographical  position  of  the  light,  as  determined  by  the  Coast  Survey,  is : 


o  /  // 

Latitude .  46  44  11  north. 

Longitude .  124  02  24  west. 

A.  m.  i. 

Or,  in  time .  8  16  09.6. 


This  light  is  sometimes  known  as  Toke  Point  light.  It  was  discontinued  September  1,  1859,  and 
relighted  (date  not  known.) 

The  topography  of  the  vicinity  has  not  been  executed. 

ENTRANCE  TO  SHOALWATER  BAY. 

There  having  been  no  survey  of  Shoalwater  bay  previous  to  the  preliminary  one  of  the  Coast  Survey 
in  1852,  and  the  completion  of  it  in  1855,  it  is  impossible  to  state  what  changes  have  taken  place.  Judging 
by  the  changes  of  the  Humboldt,  Umpquah,  and  Columbia  bars,  we  should  conclude  that  similar  effects  take 
plact*  here.  In  less  heavy  weather  than  would  cause  the  sea  to  break  on  the  Columbia  river  bars,  it  breaks 
here  with  fury  quite  across  the  entrance.  This  description  applies  to  1852.  Charts  have  been  published 
by  the  Coast  Survey  of  the  respective  dates  already  mentioned. 

Four  miles  off  the  entrance  a  depth  of  10  fathoms  is  found,  and  when  well  off  shore  a  high  double-peaked 
mountain  shows  to  the  eastward,  well  inland.  Meares  noticed  it,  and  placed  it  in  latitude  46°  30',  quite  close 
47  c  s 
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to  the  coast,  designating  it  as  Saddle  mountain,  a  name  it  still  retains,  although  one  of  the  same  name  is  found 
SE.  of  Point  Adams. 

At  the  present  time  there  are  two  channels,  denominated  from  their  position  the  north  and  south  channels^ 
with  a  large  shoal  called  the  middle  sands  lying  between  them,  and  partly  outside  of  the  line  joining  the  two 
points. 

The  bar  at  the  south  channel  has  four  fathoms  of  water  upon  it,  is  a  mile  wide,  and  lies  two  miles  off  the  beach 
south  of  Leadbetter  Point,  with  the  northernmost  trees  bearing  NE.  by  E.  Running  in  on  this  line  a  vessel 
shoals  her  water  from  10  fathoms  three  miles  off  shore,  to  4  fathoms  two  miles  off ;  then  gradually  deepens 
it  to  5  fathoms,  when  she  should  haul  close  up  under  the  point  of  breakers  northward  of  her,  and  about 
half  a  mile  distant ;  run  along  in  from  6  to  7  fathoms  until  abreast  of  the  low  grassy  point,  when  the  course 
of  the  channel  will  be  N.  by  W.  ^  W.  for  1 J  mile,  with  from  8  to  10  hithoms,  hard  bottom,  its  outline  being 
well  marked  by  the  breakers  outside.  From  thence  a  course  NE.  by  N.  for  two  miles  wull  lead  to  18  fathoms, 
and  over  a  mile  inside  the  line  joining  Leadbetter  Point  and  Cape  Shoal  water,  the  western  trees  on  Leadbetter 
Point  bearing  S.  ^  E.,  3:|  miles  distant.  If  the  tide  is  low,  sand  bars  and  flats  will  show  on  both  hands,  one 
directly  ahead ;  the  broad  deep  channel  to  the  southeast  distinctly  marked  by  bare  patches  on  either  side,  and  a 
narrow  deep  channel  to  the  northwest  running  into  the  north  channel.  From  the  last  position  the  western 
trees  on  Leadbetter  Point  bear  south,  distant  four  miles.  The  greater  body  of  water  passes  through  this 
channel,  and  the  current  runs  very  strong.  In  summer,  wuth  a  northwester  blowing,  it  is  a  dead  beat  after 
passing  the  bar,  and  in  some  places  the  channel  is  less  than  half  a  mile  wide  between  the  three-fathom  lines. 
Coasters  do  not  enter  it  except  with  a  southerly  wind,  and  always  pick  out  the  channel  from  aloft.  In  sum¬ 
mer  they  have  a  leading  wind  out,  and  start  on  the  first  of  the  ebb. 

The  bar  at  the  north  channel  has  about  fiithoms  upon  it,  and  bears  SW.  by  S.  J  S.,  three  miles  from 
the  southern  extremity  of  Cape  Shoal  water.  It  is  about  a  mile  in  extent  within  the  three-fathom  line. 

In  making  the  bay  from  the  southward  in  summer,  work  to  the  northward  of  Cape  Shoalwater,  then  run 
in  and  follow  the  shore  outside  of  the  breakers  in  six  or  seven  fathoms,  gradually  approaching  them,  and 
decreasing  the  depth  to  4  J  and  4  fathoms,  when  the  southern  side  of  the  elevated  ground  of  the  cape  bears 
NE.  by  N.  J  N.  The  n  head  up  as  near  that  course  as  possible,  crossing  the  bar  in  3,J  fathoms,  and  continuing 
in  that  depth  for  at  least  a  mile  and  a  quarter,  taking  care  not  to  decrease  it  on  either  hand.  Keep  under  the 
breakers  on  the  north  side  in  from  5  to  7  fathoms,  hard  bottom,  and  increase  the  depth  to  tw^elve  w^ell  inside  the 
point,  when  its  southern  extremity  should  bear  NAY.  h  W.,  distant  IJ  mile.  If  it  is  low  w'ater,  sand  banks 
will  show  in  different  directions,  and  the  channels  wdll  be  tolerably  w'ell  marked. 

The  present  invariable  practice  of  vessels  entering  is  to  seek  out  the  channel  from  the  mast-head.  In 
calm  w^eather  the  channels  must  be  knowui,  or  a  pilot  employed,  if  one  is  to  be  found. 

The  north  bar  bears  NW.  by  N.  §  N.,  distant  five  miles. 

The  middle  sands  lie  betw'een  the  two  channels.  The  southern  tail  is  SW.  Ij  mile  from  Leadbetter 
Point,  runs  N  W.  by  N.  §  N.  for  2^  miles,  then  N.NE.  2\  miles,  and  E.NE.  1 J  mile,  wdth  an  average  width 
of  1 J  mile.  One  mile  outside  of  it  soundings  are  found  in  7  fathoms. 

This  bay,  as  its  name  implies,  is  so  full  of  shoals  that  at  low  tides  about  one-half  of  its  area  is  laid  bare. 
Good  but  narrow  channels  are  found  throughout  its  extent,  but  no  direction  can  be  given  for  running  them 
Without  a  knowledge  of  them,  or  without  a  pilot,  follow  them  only  at  low  w^ater.  The  currents  then  i*un 
with  great  velocity,  and  it  is  very  difficult  and  frequently  impossible  to  keep  a  course  against  them.  The 
aim  stretching  southward  tow'ard  Baker’s  bay  is  15  miles  long  from  Leadbetter  Point,  with  an  average  width 
of  not  less  than  3J  miles,  w'hilst  the  upper  portion  stretches  to  the  NE.  for  nine  miles  to  the  north  of  the  AVhil- 
a-pah  river,  reckoning  from  the  middle  of  the  line  joining  Cape  Shoalw’^ater  and  Leadbetter  Point. 

The  principal  stream  emptying  into  the  bay  is  the  Whil-a-jyah^  at  its  northeast  part.  At  about  nine 
miles  from  Cape  Shoalw^ater  it  is  less  than  a  quarter  of  a  mile  wude,  wuth  low  sw^ampy  banks  and  steep  bluffs 
on  each  side  about  a  mile  and  a  half  apart. 

The  mouth  of  the  Paluxy  or  Copalux,  lies  five  miles  NE.  J  E.  from  Leadbetter  Point.  It  is  half  a  mile 
w'ide  at  its  mouth,  contracts  very  much  in  two  miles,  and  is  bordered  by  marshes,  W'ith  numerous  sloughs 
running  through  them. 

The  Nasal  enters  about  eleven  miles  south  from  the  Palux,  and  abreast  of  the  middle  of  Long  island. 
It  has  over  20  feet  water  at  its  mouth,  wuth  bluff  banks  for  some  distance,  until  it  begins  to  expand,  w'hen 
it  is  bordered  by  flats. 

Several  streams  open  from  the  north  side  of  the  bay.  One  of  these,  the  Necomanche,  near  the  Whil-a-pah, 
has  six  feet  in  the  main  channel,  and  show^s  IJ  mile  wude  at  high  tide. 
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There  are  three  islands  in  the  bay.  Pine  island^  about  1 J  mile  NW.  by  N.  off  the  mouth  of  the  Palux, 
is  a  small  sand  islet  of  only  four  or  five  acres  in  extent,  and  occupied  by  oystermen.  It  is  near  the  channel 
and  oyster  beds  which  stretch  for  a  couple  of  miles  to  the  N.XE.  of  it.  The  Indian  name  of  this  island  is  Nass- 
too.  The  north  end  of  hong  island  is  eight  miles  from  Leadbetter  Point.  This  island  runs  irregularly  about 
SE.  for  six  miles,  and  has  an  average  width  of  mile.  It  is  cove  red  with  a  dense  forest  of  fir  and  under¬ 
growth.  One  mile  S.SE.  of  Long  island  is  a  very  small  islet  called  Round  island,  of  only  a  few  acres  in 
extent,  covered  with  wood  and  bushes.  The  shores  of  the  bay,  except  on  the  peninsula,  are  mostly  composed  of 
low,  perpendicular  cliffs  of  a  sandy  clay,  in  which  are  strata  of  recent  fossil  shells  and  the  remains  of  trees. 
Where  the  faces  of  the  cliffs  are  not  washed  by  the  waters  of  the  bay  they  slope  gently,  and  have  a  small 
grassy  shore  at  their  base. 

NE.  f  N.,  distant  six  miles  from  Leadbetter  Point,  is  a  sharp  narrow  cliff,  fiO  feet  high,  making  out  into 
the  bay,  which  is  wearing  it  away,  and  has  exposed  many  large  basaltic  boulders.  No  other  place  on  the 
bay  presents  this  geological  feature. 

The  peninsula  is  a  long,  flat,  marshy,  and  sandy  plain,  elevated  but  a  few  feet  above  the  level  of  the  sea, 
and  covered,  like  the  entire  surface  of  this  country,  with  a  dense  growth  of  gigantic  forest  trees,  principally 
spruce,  fir,  and  cedar,  with  a  few  specimens  of  maple,  ash,  and  black  alder.  The  spruce  frequently  attains 
a  diameter  of  eight  feet.  The  Indian  name  of  the  peninsula  is  Tee-choots. 

The  shoals  are  covered  with  shell-fish,  among  which  the  oyster  is  the  most  abundant,  and  the  principal 
article  of  export.  They  are  small  and  have  a  coppery  taste.  Codfish  and  halibut  abound;  sturgeon,  said  to 
be  of  good  quality,  are  plenty,  and  salmon  of  several  varieties  and  excellent  flavor  exist  in  infinite  numbers. 
In  spring  vast  shoals  of  small  herring  enter  the  bay.  In  winter  wild  fowl  are  innumerable,  but  these  have 
been  made  shy  by  the  bad  shooting  of  the  Indians.  Black  and  white  swan,  geese,  mallards,  canvas-backs, 
&c.,  always  reward  the  experienced  sportsman. 

The  yearly  shipment  of  oysters  is  about  30,000  bushels,  and  of  piles  and  spars  about  30,000  feet.  The 
average  valuation  of  exports  is  $120,000.  The  number  of  vessels  entering  yearly  is  about  25,  nearly  all  of 
which  are  schooners,  counting  an  aggregate  of  2,500  tons.  In  1855  the  population  on  the  bay  was  190  males 
and  60  females. 

This  bay  was  discovered  by  Lieutenant  John  Meares,  July  5,  1788,  in  the  Felice,  wljen  proceeding  in 
search  of  the  Rio  de  San  Roque  of  Heccta.  He  approached  it  until  the  water  shoaled  to  eight  fathoms,  when 
the  breakers  ahead  warned  him  to  haul  off.  “  From  the  mast-head  it  was  observed  that  this  bay  extended 
a  considerable  way  inland,  spreading  into  several  arms  or  branches  to  the  northward  and  eastward,  and  the 
mountainous  land  behind  it  was  at  a  great  distance  from  us.*’  He  saw  “  what  appeared  a  narrow  entrance  at 
the  northwest  part  of  the  bay,”  but  it  was  too  remote  for  him  to  discover  whether  it  really  was  so,  or  only 
lowland.  “From  under  the  [low]  point  a  canoe  came  out,  containing  a  man  and  boy,”  &c.  Unsettled 
weather  prevented  his  sending  in  the  long-boat  to  sound  near  the  shoals,  in  order  to  discover  whether  there 
was  any  channel.  He  called  it  Shoalwater  bay. 

Vancouver  endeavored  to  enter  in  1792,  but,  as  it  was  breaking  across  the  whole  entrance,  he  considered 
it  inaccessible  to  his  vessels.  He  says,  “The  sandy  beach  was  bordered  by  breakers  extending  three  or  four 
miles  into  the  sea,  and  seemed  to  be  completely  inaccessible  until  4  p.  m.,  when  the  appearance  of  a  tolerably 
good  bay  presented  itself,”  and  the  point  to  the  north  was  “somewhat  more  elevated  than  the  rest  of  the 
coast,”  and  in  latitude  46-  40'. 

It  is  not  laid  down  on  the  coast  chart  of  the  United  States  Exploring  Expedition. 

It  is  asserted  by  settlers  here  that  boats,  canoes,  &c.,  which  have  broken  adrift  and  gone  out  of  the  bay, 
have,  in  every  instance,  been  found  on  the  beach  north  of  the  entrance,  and  generally  between  it  and  Gray’s 
harbor. 

From  Cape  Shoalwater  to  Point  Hanson,  the  southern  side  of  the  entrance  to  Gray’s  harbor,  the  distance 
is  13  J  miles,  and  the  hard  ocean  sand  beach  furnishes  an  excellent  road  that  can  be  travelled  at  half  tide  by 
wagons.  The  slightly  elevated  sandy  bank  is  level,  covered  with  coarse  grass,  and  free  from  timber  for 
nearly  half  a  mile  back,  and  to  within  two  miles  of  the  harbor.  Back  of  this  and  parallel  with  the  coast  is 
a  cranberry  meadow,  six  miles  in  length,  and  separated  by  a  narrow  belt  of  scrubby  fir.  This  meadow  is 
drained  by  two  small  rivulets  forcing  their  way  through  the  sand  to  the  ocean.  San  Francisco  is  the  market 
for  the  cranberries,  which  are  gathered  by  Indians  and  carried  to  Shoalwater  bay  and  Gray’s  harbor. 
Land  otter  and  beaver  have  their  homes  around  the  meadows  and  small  streams. 
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GRAY’S  HARBOR. 

In  our  description  of  this  bay  we  can  state  nothing  from  personal  experience.  It  is  drawn  up  from  the 
reports  accompanying  the  recent  surveys  of  1860,  *61,  and  *62,  and  accounts  received  from  persons  who  have 
examined  it. 

The  entrance  to  the  bay  is  fonned  by  Point  Hanson  on  the  south,  and  the  southern  point  of  Eld  island 
on  the  north.  The  northern  end  of  this  island  is  connected  with  the  outer  part  of  Point  Bromn  at  low 
water,  but  at  high  tide  the  beaches  are  one-quarter  of  a  mile  apart.  The  south  end  of  the  island  lies  N.  59° 
W.,  1®  mile  from  Point  Hanson;  its  length  is  If  mile,  and  direction  N.  50°  W.,  with  a  breadth  of  two  to 
four  hundred  yards.  Half-way  between  Point  Hanson  and  the  island  lies  the  northeast  end  of  a  shoal  or 
middle  ground,  bare  at  low  water,  and  stretching  S.  15°  W.  for  If  mile,  with  an  average  breadth  of  three- 
eighths  of  a  mile.  Between  the  northeast  end  of  this  shoal  and  the  south  end  of  Eld  island  passes  the 
channel,  with  a  width  of  less  than  five-eighths  of  a  mile  and  a  depth  of  16  fathoms. 

We  cannot  state  the  position  of  the  bar  with  relation  to  any  of  the  above  points. 

In  1860  the  surveying  brig  Fauntleroy,  drawing  ten  feet  of  water,  laid  oflF  the  bar  several  days,  the 
heavy  breakers  along  the  whole  shoal  allowing  no  clue  to  the  bar,  and  the  depth  of  water  upon  it  unknown. 
At  a  comparatively  smooth  time  the  bar  was*  sounded  with  a  boat  and  the  vessel  followed,  crossing  on  the 
last  quarter  of  the  ebb  with  2J  fathoms.  In  1861  the  entrance  was  reported  tolerably  good,  and  comparing 
favorably  with  the  other  bar  harbors  north  of  San  Francisco.  In  June,  1862,  the  same  vessel  laid  off  the  bar 
several  days,  and  finding  no  possibility  of  crossing,  ran  into  Shoal  water  bay,  aud  the  j  arty  being  unable  to 
procure  a  pilot  that  could  carry  her  into  Gray*s  harbor,  had  to  work  from  the  former  bay.  There  were  only 
three  days  during  the  season  when  work  could  be  executed  on  the  bar,  and  the  result  showed  that  no  well- 
defined  channel  then  existed  across  the  bar,  which  was  very  uneven,  lumpy,  and  in  one  place  had  only  nine 
feet  upon  it.  The  channel  was  not  straight,  as  anticipated,  but  the  seaward  end  curved  well  to  the  northward* 
The  Coast  Survey  chart  of  the  entrance  is  about  to  be  published. 

At  the  time  of  Whidbey*8  survey,  under  the  orders  of  Vancouver,  a  bar  existed  off  the  entrance,  having 
the  following  position :  From  Point  Hanson,  SW.  by  W.  J  W.,  3^  miles  distant,  and  from  Point  Brown,  SW. 
by  S.  J  S.,  four  miles  distant.  He  docs  not  give  the  depth  of  water  on  the  bar  in  his  chart,  but  in  the 
narrative  states  it  to  be  three  fathoms.  From  this  bar  the  channel  was  a  mile  wide,  and  straight  to  the  entrance 
between  the  points,  was  well  marked  by  the  breakers,  and  had  from  4  to  10  fathoms  in  it  until  nearly  abreast 
of  the  points,  where  it  was  contracted  to  half  a  mile,  and  the  depth  increased  to  14  fathoms.  Then  it 
opened  suddenly  to  both  points,  with  from  three  to  six  fathoms  between  them.  The  course  in,  over  the  bar 
and  through  mid-channel,  was  NE.  J  N.,  for  miles  to  between  the  points,  with  two  low  sand  islands  in 
range  on  the  course,  and  6J  miles  from  the  bar.  A  narrow  channel  existed  on  either  side  of  these  islands 
towards  the  Chehalis;  the  southern  channel  having  from  three  to  four  fathoms,  and  that  on  the  north  side 
five  or  six. 

Whidbey  believed  the  bar  to  be  shifting,  there  being  a  very  apparent  difference  in  the  channel  between 
the  times  of  his  arrival  and  departure,  when  it  seemed  to  be  wider  and  shoaler.  A  dry  sand  bank  which 
lay  bare  near  their  anchorage  on  the  first  evening,  on  the  north  side  of  the  channel,  was,  at  his  departure, 
entirely  washed  away  by  the  violence  of  the  sea,  which  had  broken  incessantly  upon  the  shoals  and  bar. 

In  the  indentation  southeast  of  Point  Hanson  lay  an  island  with  a  channel  on  either  side,  but  that  on 
the  west  was  the  better.  Both  led  to  the  mouth  of  a  small  stream  coming  in  from  the  east.  He  also  gives  a 
four-fathom  channel  on  the  east  side  of  Point  Brown  peninsula,  and  surveyed’ two  miles  up. 

In  1841,  in  the  survey  by  the  United  States  Exploring  Expedition,  we  find  no  island  in  the  middle  of 
the  bay,  nor  any  east  of  Point  Hanson,  but  a  large  one  IJ  mile  long  by  half  a  mile  wide  in  the  middle  of 
the  entrance,  and  connected  by  a  shoal  with  Point  Brown,  whilst  the  channel  ran  between  the  island 
and  the  southern  point.  The  bar  bore  SW.  2J  miles  from  Point  Brown,  and  west  2.J  miles  from  Point 
Hanson,  with  a  depth  of  about  three  fathoms.  This  position  shows  that  the  bar  had  moved  to  the  N.  by  E. 
no  less  than  two  miles.  According  to  that  survey,  the  course  for  crossing  the  bar  was  to  bring  Point  Hanson 
to  bear  east  and  run  for  it,  the  channel  being  straight. 

From  a  study  of  the  map  of  that  survey,  we  are  satisfied  that  the  soundings  were  carried  outward  to 
the  inner  edge  of  the  bar,  and  not  across  it,  the  lines  being  probably  stopped  by  the  breakers. 

The  foregoing  examinations  verify  our  statement  in  1858,  that  the  changes  are  so  great  that  the  direc¬ 
tions  of  one  season  for  entering  cannot  be  relied  upon  for  the  next.  We  have  been  off  the  bar,  but  never 
saw  a  fair  chance  for  entering. 
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The  Superintendent  of  the  Coast  Survey  has  reoommended  to  the  Light-house  Board  the  placing  of 
buoys  to  mark  the  channel,  and  especially  of  one  on  the  seaward  extremity  of  the  south  sands,  where  the 
water  probably  breaks  during  heavy  weather  in  winter,  so  much  as  four  or  five  miles  off  shore.  This  buoy 
would  be  of  great  service  to  the  coasting  steamers^ 

In  1860,  while  the  surveying  vessel  was  lying  off  the  bar,  a  current  running  to  the  northward  at  the 
rate  of  mile  per  hour  was  distinctly  noticed.  An  experience  of  two  years  has  proved  the  set  of  the 
current  along  the  coast  to  be  always  to  the  northward.  Immediately  off  the  harbor  this  current  strikes  the 
ebb  current  of  the  bay  and  deflects  the  mass  of  water  to  the  northward,  and  carries  the  channel  that  way 
With  the  flood  current  the  mass  of  water  sets  over  the  south  sands.  It  is  estimated  that  the  off-shore 
cun*ent  runs  across  the  bar  at  an  average  rate  of  three  miles. 

The  Indians  use  a  small  swash  channel  under  Point  Brown  to  avoid  crossing  the  bar. 

The  peninsula  terminated  by  Point  Hanson  is  about  three-quarters  of  a  mile  in  breadth  and  3J  miles 
long,  and  covered  with  fir  to  within  half  a  mile  of  the  point,  which  is  a  low  sand  spit  embracing  a  small 
marsh.  The  general  direction  of  the  peninsula  is  northwest,  and  inside  of  it  lies  South  hay,  with  a  width 
of  half  a  mile,  affording  the  safest,  and  in  fact  the  only  safe  anchorage  near  the  entrance.  More  than  half 
of  this  bay  is  occupied  by  mud  flats.  To  secure  the  best  position  here,  bring  the  northernmost  trees  on  Point 
Hanson  to  bear  S.  71°  W.,  distant  three-quarters  of  a  mile,  and  anchor  in  the  channel  in  fathoms.  This 
position  places  the  vessel  out  of  the  influence  of  the  south  channel  running  to  the  Chehalis. 

The  anchorage  under  Point  Brown  is  not  only  uncomfortable  but  unsafe  to  a  vessel  without  heavy 
ground  tackle.  At  this  point  there  is  no  protection  against  the  full  sweep  of  the  heavy  summer  winds,  which, 
blowing  at  times  counter  to  the  strong  currents  in  the  bay,  cause  a  very  disagreeable,  short  sea.  Another 
circumstance  tends  to  render  this  anchorage  unsafe :  between  Point  Hanson  and  Eld  island  lies  the  middle 
shoal,  which,  being  bare  at  low  water,  confines  the  waters  to  a  narrow  regular  channel ;  but  when  the  tide 
rises  sufficiently  to  cover  this  shoal  the  conflicting  currents  cause  a  heavy  overfall,  especially  on  the  large 
tides,  strong  enough  to  tear  a  vessel  from  her  anchors.  This  happened  to  the  surveying  brig  in  May,  1860. 

The  peninsula,  terminated  by  Point  Brown,  is  about  a  mile  in  breadth  and  4^  miles  long;  its  general 
direction  is  SE.  by  S.  The  bay  shore  is  covered  with  fir.  The  outer  shore  is  the  commencement  of  a  sand 
waste,  stretching  towards  the  Copalis  river.  Between  the  timber  and  this  waste  is  a  large  pond  or  lagoon, 
and  outside  that  the  sand  is  covered  with  coarse  beach  grass  and  stunted  lupine  bushes,  and  cut  up  with  the 
tracks  of  bears,  cougars,  wolves,  elk,  etc.  From  the  north  end  of  Eld  island  a  body  of  water  stretches  into 
the  sand  waste  parallel  and  near  the  ocean  beach  for  about  a  mile.  Close  under  the  bay  shore  of  this  penin¬ 
sula  runs  a  narrow  crooked  channel,  which  Whidbey  surveyed  for  two  miles,  and  in  which  he  gives  four 
fathoms. 

The  secondary  astronomical  station  of  the  Coast  Survey  is  on  the  extremity  of  the  fast  land  of  Point 
Hanson,  and  within  ten  feet  of  the  marsh.  Its  geographical  position  is ; 


o  t  tt 

Latitude .  46  53  48.9  north. 

Longitude .  124  06  42.3  west. 

h.  m.  8. 

Or,  in  time .  8  15  26.8. 


The  computed  magnetic  variation  for  1862  is  20°  53'  east,  with  a  yearly  increase  of  1'. 

From  Point  Hanson  the  mouth  of  the  Chehalis  river  bears  N.  52°  E.,  distant  12  miles;  and  this  course 
is  the  general  direction  of  the  southeast  side  of  the  bay,  except  the  indentation  forming  South  bay.  The 
first  bluff  inside  the  point  is  Stearns,*  bearing  N.  57°  E.,  and  distant  5J  miles.  Around  the  southwest  side 
of  this  bluff  comes  John’s  river.  Within  a  mile  and  a  half  of  the  mouth  of  the  Chehalis  the  Neuskah’l  enters, 
coming  from  the  southeast. 

From  Point  Brown  Point  iWi/t  lies  N.  39°  E.,  distant  4|  miles,  and  having  off  it  two  rocks,  now  called 
Ned’s  rocks,  and  marked  on  Whidbey’s  chart. 

BrackenriSge  commences  about  three-quarters  of  a  mile  east  of  Point  New,  and  extends  three 

miles  eastward  to  the  low  land  bordering  the  Hoquiamts  river.  From  Point  New  the  shore-line  runs 
nearly  straight  to  the  Chehalis,  distant  eight  miles,  and  the  point  of  Stearns  bluff  lies  S.  43°  E.,  distant  4J 
miles. 


o  Named  by  the  United  States  Exploring  Expedition,  1841. 
t  Named  by  Whidbey  in  1792. 

J  Named  by  the  United  States  Exploiiug  Expedition,  1841. 
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To  the  N.NW.  of  the  line  joining  Points  New  and  Brown  lies  North  hay^  consisting  of  an  immense  mud 
flat,  hare  at  low  water,  and  having  an  area  of  22  square  miles.  At  the  head  of  it  lies  Saddle  hill.  In  the 
stretch  of  four  miles  northwest  of  Point  New  are  three  small  streams,  called  the  Typso,  Chinois,  and  Hum. 
tolapy,  emptying  into  North  bay.  They  work  narrow  crooked  channels  through  the  mud  flats,  but  at  low 
water  there  is  not  suflScient  depth  to  carry  a  whaleboat  through  them. 

By  measurement  we  find  that  more  than  nine-tenths  of  Gray's  harbor  is  bare  at  low  water.  Inside  of 
the  entrance  the  area  of  the  surface  of  the  water,  bounded  by  the  flats,  bare  at  low  tide,  is  only  4 J  square 
miles.  This  will  give  a  fair  idea  of  the  limited  extent  of  the  harbor.  Through  the  flats  lying  between  this 
available  space  and  the  Chehalis  run  two  contracted  channels.  The  northern  commences  at  a  point  two 
miles  N.  67°  E.  from  Point  Brown,  is  the  only  available  one,  and  would  require  bouyiiig  out  for  its  entire 
length.  For  about  six  miles  it  is  three-eighths  of  a  mile  wide,  with  a  depth  of  four  fathoms.  The  south 
channel  commences  just  inside  Point  Hanson,  and  is  very  contracted  and  shallow.  The  flats  are  so  extensive, 
and  the  mud  so  soft  in  places,  that  it  is  impossible  to  reach  the  shore,  except  at  high  tides.  This  fact  has 
retarded  the  development  of  the  trade  in  lumber,  although  the  shores  are  heavily  timbered. 

The  trade  of  the  bay  amounts  to  carrying  the  supplies  needed  by  a  few  settlers,  and  by  the  small  mili, 
tary  post  on  the  Chehalis.  During  seven  months  in  1 860  this  reached  one  hundred  and  twenty-five  tons. 

The  Chehalis  river  has  been  navigated  by  a  small  steamboat  for  20  miles,  to  the  mouth  of  the  Latsop, 
which  comes  from  the  northward.  This  is  the  head  of  tide-water;  but  enterprise  would  render  the  river 
navigable  much  higher.  Boats  have  come  from  the  bend  of  the  Chehalis,  at  the  mouth  of  the  Skookum- 
chuck,  near  the  road  passing  from  the  Cowlitz  river  to  Puget's  sound.  The  country  behind  the  bay 
appears  low  and  flat,  and  well  watered  by  the  Chehalis  and  tributaries,  which  drain  a  section  well  timbered 
and  dotted  with  many  small  prairies  and  bottom  lands. 

In  the  winter  of  1852-'53  the  brig  Willimantic  was  driven  ashore  upon  Eld  island,  having  mistaken 
this  for  Shoalwater  bay.  After  vainly  attempting  to  launch  her  toward  the  sea  she  was  dragged  across  the 
island  and  launched  on  the  bay  side.  Then  the  island  was  a  mere  bank  of  sand,  bare  at  all  tides,  and 
covered  with  logs  and  drift-wood. 

The  bay  was  discovered  by  Gray  in  May,  1792,  and  named  Bulfinch  harbor,  after  one  of  the  owners  of 
his  vessel..  He  placed  it  in  latitude  46°  58'  north. 

It  was  surveyed  by  Lieutenant  Whidbey,  in  the  sto reship  Daedalus,  October,  1792,  under  the  directions 
of  Vancouver.  He  first  sent  in  his  boats,  and  then  crossed  the  bar  in  three  fathoms,  with  the  ebb  current 
running  so  strong  that,  although  the  ship  was  making  nearly  five  knots  an  hour,  little  actual  progress  wa^ 
made.  He  applied  the  present  name,  Gray's  harbor,  in  compliment  to  its  discoverer.  On  some  old  maps 
we  have  found  it  called  Whidbey 's  harbor.  He  named  Point  Hanson  after  the  commander  of  the  Dyedalus, 
and  the  northern  point  he  called  Point  Brown,  placing  it  in  latitude  46°  59J^'  north. 

The  southern  point  was  called  Point  Chickeeles  by  the  United  States  Exploring  Expedition  in  1841,  and 
placed  in  latitude  46°  55'  30";  and  the  same  name  was  applied  to  the  river. 

In  the  first  maps  of  the  Coast  Survey  the  southern  point  is  termed  Point  Harrison — a  clerical  error. 
Among  the  few  settlers  in  this  region  it  is  called  Point  Armstrong. 

The  name  of  the  river  is  derived  from  the  Indian  tribe  inhabiting  the  bay  and  river.  They  pronounce 
it  Tche-hje-lis  or  Tsi-hsc-lis,  signifying  sand. 

For  January,  1859,  the  line  of  equal  magnetic  variation  of  21°  east  crosses  the  coast  line  in  latitude 
47°  08',  and  in  latitude  46°  58'  it  crosses  the  125°  of  longitude.  This  line  moves  annually  a  mile  and  a 
half  to  the  southward. 


COPALIS  RIVER. 

We  know  nothing  of  this  stream  except  from  settlers  who  have  passed  it  in  travelling  along  the  shore. 

From  Point  Brown  the  shore  line  trends  about  N.NW.  for  ten  miles  to  the  mouth  of  the  Copalis.  The 
barren  waste  of  Point  Brown  continues  along  this  shore,  commencing  with  a  breadth  of  over  one  mile,  stretch¬ 
ing  from  the  ocean  to  a  dense  forest  of  fir,  and  growing  narrower  as  it  approaches  the  Copalis,  where  the 
timber  comes  to  the  water's  edge. 

This  stream  is  about  100  yards  wide,  but  the  mouth  is  almost  closed  by  a  bar.  Upon  its  banks  reside 
the  Copalis  tribe  of  Indians,  from  whom  the  river  derives  its  name.  Like  all  the  streams  on  tins  coast  it 
abounds  in  salmon,  but  those  caught  here  are  celebrated  for  their  richness  of  flavor.  Their  general  appearance 
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is  similar  to  those  of  the  Colombia  river,  but  this  variety  rarely  exceeds  two  feet  in  length.  They  weigh 
from  five  to  ten  pounds. 

In  or  about  October,  1854,  there  was  discovered  one  mile  north  of  the  Copalis  the  whole  stem  frame  of 
the  propeller  General  Warren,  which  had  been  wrecked  on  Clatsop  spit,  at  the  mouth  of  the  Columbia  river, 
more  than  two  years  previously,  having  thus  been  carried  by  cuiTcnts  at  least  60  miles  from  its  original 
position.  When  the  hydrographic  survey  of  the  entrance  to  the  Columbia  was  made  by  the  Coast  Survey 
parties  in  1852  this  wreck  was  found  and  its  position  determined.  From  Cape  Disappointment  it  bore  SE. 
by  E.  almost  four  miles  distant,  and  was  consequently  little  more  than  a  mile  from  Point  Adams.  It  then 
rested  on  the  north  edge  of  the  Clatsop  spit.  This  shows  a  direction  of  the  current,  corroborating  Vancou¬ 
ver’s  account  when  anchored  off  Destruction  island,  and  agreeing  with  our  experience. 

POINT  GRENVILLE. 

From  the  Copalis  to  this  point  the  shore  runs  NW.  JN.  about  16  miles,  and  continues  low,  nearly  straight, 
and  bordered  by  sand  beach,  which  changes  to  shingle,  disposed  in  long  rows  parallel  to  the  coast.  These 
ridges  of  shingle  dam  the  mouths  of  many  small  streams  and  form  ponds,  abounding  in  trout,  and  well  stocked 
with  beaver  and  otter,  according  to  the  accounts  of  the  Indians.  The  high  land  also  approaches  much  nearer 
the  beach,  and  forms  sandstone  cliffs,  with  rocky  ledges  projecting  into  the  ocean. 

Point  Grenville  is  a  bluff,  rocky  promontory,  stretching  westward  about  a  mile,  and  then  southward 
about  a  quarter,  forming  a  very  contracted  and  exposed  roadstead;  with  the  three- fathom  curve  extending 
half  a  mile  from  the  beach,  compelling  vessels,  except  of  very  light  draught,  to  anchor  so  far  out  that  the 
point  and  the  rocks  off  it  afford  but  little  protection  from  the  northwest  winds.  It  is  useless  during  the 
winter  months.  The  point  has  high  hills  lying  behind  it,  and  many  rocks  immediately  off  it.  Two  of 
these,  about  75  feet  high,  lie  E.  by  S.,  400  yards  distant ;  another  lies  SW.  f  S.,  half  a  mile  distant.  This, 
we  believe,  is  the  one  that  shows  a  large  perforation  through  it  when  viewed  from  the  southeast  or 
northwest.  It  has  five  and  six  fathoms  all  around  it.  Others  stretch  along  the  coast  to  the  northwest,  one 
of  them  showing  from  the  south  as  a  leg-of-mutton  sail.  The  bluff  itself  is  composed  of  fine  sandstone,  is 
very  steep,  and.  may  be  ascended  by  a  difficult  trail,  which  is  used  by  the  Indians.  It  is  said  to  be  a  great 
resort  for  sea  otters,  which  are  hunted  by  the  natives. 

Its  approximate  geographical  position  is : 

o  / 

Latitude .  47  20  north. 

Longitude . .124  14  west. 

k.  m  «. 

Or,  in  time .  8  16  56. 

From  Cape  Disappointment  light  it  bears  NW.  by  N.  ^  N.,  distant  62  miles,  and  from  the  cape  soundings 
may  be  had  in  from  8  to  15  fathoms,  three  or  four  miles  from  the  shore. 

This  point  is  said  .to  be  the  Punta  de  Martires  of  Heceta  and  Bodega,  because  in  latitude  47°  20'  seven 
of  the  crew  of  Bodega’s  vessel,  the  Senora,  were  massacred  by  the  natives. 

It  received  its  present  name  in  1792,  from  Vancouver,  who  placed  it  in  latitude  47®  22',  and  describes 
as  lying  off  it  ‘‘three  rocky  islets,  one  of  which,  like  that  at  Cape  Lookout,  is  perforated.” 

North  of  Grenville  to  Cape  Flattery  the  shore  is  bold  and  rocky,  with  occasional  short  reaches  of  sand 
beach.  The  timber  comes  down  to  the  water;  moderately  high  hills  approach  the  coast,  through  which 
empty  numerous  small  streams,  whilst  the  irregular  Olympus  range  looms  up  far  in  the  interior.  In  winter 

these  mountains  are  covered  with  snow,  which  lies  in  the  gorges  and  valleys  nearly  the  whole  summer. 

Mount  Olympus  is  the  highest  peak  of  the  range.  It  attains  an  elevation  of  8,138  feet,  according  to 
determinations  made  in  1841  by  the  United  States  Exploring  Expedition,  which  placed  it  in  latitude  47°  45'  N., 
and  longitude  122°  37'  W. 

It  is  said  to  have  been  first  seen  by  Perez,  in  1774,  who  placed  it  in  47°  47'  N.,  and  called  it  La  Sierra 
Santa  Rosalia,  but  the  account  of  his  voyage  was  not  published  until  many  years  after  that  date,  (1802.) 

It  was  next  described  by  Meares,  in  1788,  and  placed  in  latitude  47°  10',  the  error  arising  from  its 
bearing,  and  he  supposing  it  much  nearer  the  coast-line  than  it  actually  is.  In  his  sketch  it  is  marked 
quite  close  to  the  shore,  in  latitude  47°  15'  N.  He  called  it  Mount  Olympus,  the  only  name  by  which  it  is 
now  known. 

In  1792  Vancouver  determined  its  position  approximately,  and  gave  the  latitude  as  47°  50'  N. 
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Que-ni-utl  river.  The  mouth  of  this  small  stream  is  between  three  and  four  miles  NW.  by  W.  from 
Point  Grenville,  and  is  almost  closed  by  the  shingle  and  gravel  thrown  up  by  the  surf ;  there  is,  however, 
a  contracted  i>pening  for  the  passage  of  canoes  in  calm  weather.  The  closing  of  the  entrance  has  so  dammed 
the  river  as  to  form  a  small  lake  inside,  upon  the  banks  of  which  is  situated  a  village  of  the  Queniutls,  a 
race  of  Indians  hostile  to  all  other  tribes.  Combined  with  others  to  the  northward  they  have  ever  been 
notorious  for  their  hostility  and  vindictiveness  to  the  whites.  Several  Spanish,  English,  and  Russian  vessels 
and  their  crews  were,  in  former  times,  taken  and  destroyed.  Hence  we  meet  with  the  names  Destruction 
Island,  Isla  de  Dolores,  Puuta  de  Martires,  &;c.,  in  this  immediate  vicinity.  The  river  is  said  to  head  in  a 
lake  at  the  foot  of  the  mountains. 

The  name  of  this  river  is  usually  known  by  the  old  settlers  as  Qud-noith,  but  the  Indians  are  said  to 
pronounce  it  as  if  spelled  Qu(5-ni-utl,  accenting  the  first  syllable  strongly,  and  the  last  so  softly  that  many 
persons  consider  they  call  themselves  simply  Que-nai.  A  tribe  still  further  north  is  called  the  Que-nait'-sath. 
The  Mukkaws  call  it  the  Quin-aitl.  De  Mofras  calls  it  ‘‘Kiniat.*’ — (See  remarks,  page  377,  Destruction 
island.) 

These  Indians,  when  travelling  by  canoes  along  the  low  sandy  beach  south  of  Point  Grenville,  push 
out  into  the  rollers,  keep  between  the  line  of  two  seas  that  have  broken,  and  pole  the  canoe  through  the 
surf.  This  peculiar  mode  is  rather  apt  to  excite  the  fears  of  those  ignorant  of  what  a  canoe  can  be  made  to 
do  when  skilfully  handled. 

For  four  miles  above  the  Queniutl  the  coast  trends  in  the  same  direction,  NW-  by  W.,  is  composed 
of  sandstone  cliffs,  and  bounded  by  many  precipitous  rocks,  the  height  and  direction  of  which  are  generally 
that  of  the  cliff.  In  the  Coast  Survey  reconnaissance  of  1852,  one  is  placed  miles  off  shore  in  latitude 
47°  27',  and  the  vessel’s  track  is  laid  down  inside  of  it.  A  great  many  large  rocky  islets  lie  close  in  shore 
in  this  vicinity,  but  northward  the  coast  is  nearly  clear  to  Destruction  island.  It  makes  a  slight  curve 
eastward,  and  alternates  with  bold  yellow  cliffs  and  low  shores. 

/  DESTRUCTION  ISLAND. 

This  island  is  the  only  one  found  deserving  the  appellation  after  leaving  the  Farallones.  It  is  about 
150  feet  high,  quite  flat  on  the  top,  covered  with  grass,  but  destitute  of  trees,  and  has  high  perpendicular 
sides  of  the  same  height  as  the  cliffs  on  the  main.  It  is  said  that  there  are  some  remarkable  perforations 
through  a  rock  near  it,  but  these  are,  doubtless,  only  seen  in  particular  directions,  for,  in  passing  close  to  it, 
we  have  never  noticed  them.  On  the  eastern  end  were  formerly  some  rude  Indian  huts.  In  Vancouver’s 
time  he  found  two  or  three  dwarf  trees  at  either  end. 

In  running  along  the  coast,  10  miles  off,  it  is  very  difficult  to  make  out  this  island,  because,  being 
within  1 J  mile  of  the  main,  it  is  projected  against  the  coast  cliffs  and  cannot  be  distinguished  from  them  until 
close  upon  it.  It  is  narrow,  but  about  1 J  mile  long  in  a  N.N  W.  direction,  running  parallel  with  the  coast,  and 
has  rocks  for  a  mile  off  its  southern  end.  A  reef  and  sand  bank  is  represented  as  stretching  thence  W.NW. 
three  miles  to  broken  water,  and  from  there  running  nearly  straight  to  the  northern  end.  A  detailed 
examination  of  this  locality  might  prove  that  good  refuge  could  be  had  under  the  island  during  heavy 
southeast  and  southwest  weather.  No  winter  harbor  of  refuge  exists  between  Point  Reyes  and  Ned-ah  bay, 
unless  this  be  such,  in  which  case  it  is  of  very  great  importance. 

Between  it  and  the  main  the  soundings  range  from  7  to  12  fathoms,  and  to  the  northward  from  10  to  14. 

The  approximate  geographical  position  of  the  north  end  is : 

o  // 

Latitude .  47  41  north. 

Longitude .  124  25  west. 

From  Cape  Disappointment  it  bears  NW.  by  N.  84  miles. 

This  island  is  called  Isla  de  Dolores  upon  old  Spanish  maps.  It  received  its  present  name,  by  which 
it  is  only  known  on  the  coast,  in  1787,  from  Captain  Berkely,  who  sent  a  long-boat  from  King  George’s 
sound  to  explore  as  far  south  as  latitude  47°.  The  crew  of  a  smaller  boat  entered  a  shallow  river  and  rowed 
up  some  distance,  where  they  were  attacked  and  murdered  by  the  Indians. 

In  April,  1792,  while  Vancouver  was  at  anchor  in  21  fathoms,  3J  miles  S.SW.  of  this  island,  he  “had 
calms,  and  found  a  constant  current,  without  intermission,  setting  in  the  line  of  the  coast  to  the  northward.” 
After  passing  Cape  Orford  he  had  been  regularly  thus  affected,  and  carried  to  the  north  10  to  12  miles  per 
day  further  than  was  expected.  He  gives  the  latitude  of  the  island  as  47^  37'  north. 
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W.  by  N.,  distant  16  miles  from  Point  Grenville,  we  discovered,  in  June,  1855,  a  bank  having  15 
fathoms  upon  it,  with  very  soft  mud  bottom;  at  21  miles  distance,  17  fathoms;  and  at  29  miles,  36  fathoms; 
and  three  miles  S.SE.  of  the  first  position  we  struck  16 J  fathoms,  with  the  same  bottom,  in  all  the  soundings; 
hut  had  not  time  to  make  an  extended  examination.  In  April,  1856,  we  found  45  fathoms  in  latitude  46°  54' 
N.,  longitude  125^  03'  W.,  being  16  miles  broad  off  shore.  The  soundings  of  17,  18,  and  19  fathoms,  one 
mile  from  shore,  would  indicate  a  greater  depth  than  we  obtained.  Vancouver  has  50  fathoms  inside  of  our 
first  soundings. 

From  Destruction  island  northward  the  shore  is  composed  of  cliffs  which  form  a  regular  curve  to  a  point 
bearing  NW.  J  W.  from  the  north  end  of  the  island,  and  11  miles  distant;  thence  the  shore  runs  nearly 
straight  on  that  course  for  10  miles  to  two  high,  abrupt,  and  well-marked  rocks,  standing  a  mile  from  shore. 
The  outer  one  is  bold  and  covered  with  tall  trees,  but  the  inner  one  is  bare.  They  are  in  latitude  47°  58', 
longitude  124°  40'.  Many  others,  but  smaller,  lie  inside  of  them,  and  19  fathoms  are  found  close  outside. 
Along  this  stretch  the  shore  is  irregular  and  bluff,  with  many  high  rocky  islets  off  it.  A  stream  opens 
about  midway  in  the  stretch. 

In  the  indentation  northward  of  Destruction  island,  and  about  four  miles  from  it,  empties  a  small  stream, 
which  we  believe  is  called  Hooch  by  the  Indians. 

Meares  calls  the  curve  of  the  coast,  about  Destruction  island,  “  Queenhythe  bay,”  evidently  a  corruption 
of  the  Que-ni-utl,  or  Que'-noith. 


FLATTERY  ROCKS. 

From  the  two  rocks  just  mentioned  to  Cape  Flattery,  in  48°  23',  the  course  is  almost  N.NW.,  passing 
through  a  group  of  high,  well-marked,  rocky  islets,  in  latitude  48°  12'  N.,  named  the  Flattery  Rocks. 
Before  reaching  these  the  coast-line  curves  about  a  mile  eastward,  with  a  bluff  shore  nearly  free  from  rocks 
for  about  eight  miles,  when  a  large  white  rock  half  a  mile  out  looms  up  prominently,  and  is  distinctly  seen 
against  the  main  land. 

Flattery  rocks  extend  between  two  and  three  miles  from  shore ;  the  outer  ledge  is  awash  with  one  islet 
in  it,  and  the  track  of  the  coast  survejring  steamer  is  laid  down  inside  of  it,  with  soundings  in  9  to  20 
fathoms.  High  abrupt  timbered  islets  lie  inside,  with  their  ocean  faces  nearly  perpendicular,  about  150  feet 
high,  and  sloping  landward.  Where  destitute  of  trees,  these  are  covered  with  grass,  bushes,  &c.  Tha 
latitude  of  the  rocks  is  48^  12'  north. 

In  March,  1778,  Cook,  having  been  driven  seaward  by  heavy  gales  off  Cape  Perpetua,  made  the  land 
about  the  latitude  of  47°  35',  and  four  leagues  from  shore,  as  he  says,  when  he  was  in  hopes  of  finding 
a  harbor  to  the  northward  under  a  small  round  hill  which  appeared  to  be  an  island,  but  on  approaching  it  he 
became  almost  convinced  that  the  opening  was  closed  by  low  lands,  and  being  thus  disappointed,  he  named 
the  point  of  land  to  the  north  of  it  Cape  Flattery,  and  placed  it  in  latitude  48°  15'  N.  On  recent  English 
charts  the  cape  is  placed  in  the  position  of  the  Flattery  rocks,  although  Vancouver  adopted  the  present  usage 
on  this  coast.  From  an  examination  of  Cook's  account,  with  a  knowledge  of  the  coast  and  the  currents 
here,  we  are  satisfied  that  he  was  further  north  than  he  estimated  on  the  morning  of  ^larch  22,  for  he  says 
the  small  round  hill  like  an  island  bore  N.  f  E.,  (true,)  distant  six  or  seven  leagues,  while  the  coast  extended 
from  N.  to  SE.,  (true.)  These  facts  convince  us  that  his  position  was  in  latitude  47^  50',  longitude  124°  46'; 
from  this  situation  the  Flattery  rocks  are  distant  seven  leagues,  bearing  N.  ^  E.,  (true;)  the  extremity  of 
Cape  Flattery  bearing  nearly  N.,  (true;)  the  distance  to  the  nearest  point  of  land  a  little  more  than  three 
leagues ;  and  the  coast  northward  of  Point  Grenville  bearing  SE.,  (true.)  The  point  of  land  northward  of 
the  Flattery  rocks  was,  therefore,  his  Cape  Flattery,  and  his  estimated  latitude  of  it  eight  miles  too  small. 
Before  next  day  he  had  a  very  hard  gale  from  the  SW.,  accompanied  with  rain,  and  he  did  not  see  land 
again  until  he  reached  latitude  49j°.  He  arrived  at  the  conclusion  that  between  47°  and  48°  there  existed 
no  inlet,  as  had  been  asserted. 

From  Flattery  rocks  we  find  a  high  rocky  coast,  bordered  by  outlying  rocks  for  eight  miles,  when  a  low 
sand  beach  occurs,  receiving  a  small  stream  which  runs  E.NE.  and  finally  north,  behind  the  mountain  con¬ 
stituting  Cape  Flattery,  to  within  200  yards  of  the  beach  in  Nee-ah  bay.  A  rise  of  20  or  30  feet  of  the  sea 
would  make  Cape  Flattery  an  island,  extending  five  miles  (W.NW.)  by  three  miles  in  breadth.  'This  creek 
is  used  by  the  outer  coast  Indians  during  the  prevalence  of  heavy  winter  gales,  when  the  passage  outside 
the  cape  would  be  impracticable. 

From  Point  Grenville  to  Cape  Flattery  the  hills  rising  from  the  coast  are  about  2,000  feet  high,  densely 
48  c  s 
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covered  with  trees,  and  cut  up  by  innumerable  valleys.  The  shore  is  inhabited  by  numerous  tribes  of  Indians, 
accustomed  to  war  and  bitterly  hostile  to  the  whites.  They  are  far  superior  to  the  Indians  found  along  the 
southern  coast.  Their  villages  are  heavily  stockaded,  and  the  houses  made  of  cedar  boards,  which  they 
have  cut  with  great  industry  from  the  tree.  We  have  measured  and  found  some  of  these  boards  to  be  over 
4  feet  wide  and  20  feet  long ;  the  outside  edges  being  about  an  inch  thick  and  three  inches  in  the  middle. 
Their  houses  are  very  large,  and  partitioned  off  into  stalls  for  each  family.  The  numerous  streams  emptying 
upon  the  coast  afford  them  a  never-failing  supply  of  the  finest  salmon ;  and  to  obtain  means  of  barter  with 
white  traders  they  fearlessly  attack  and  capture  the  different  species  of  whalo  on  the  coast. 

TATOOSH  ISLAND. 

This  island  lies  W.NW.  half  a  mile  from  the  point  of  Cape  Flattery.  It  is  composed  of  small  islets 
connected  by  reefs,  is  quite  flat-topped,  and  without  trees.  The  surface  is  108  feet  above  high  water,  and 
the  sides  are  perpendicular;  the  entire  mass  is  composed  of  coarse  sandstone  conglomerate  with  an  out¬ 
crop  of  basalt  on  one  of  the  reefs.  There  is  a  depth  of  two  or  three  feet  of  soil  upon  the  top,  which  was 
formerly  cultivated  by  the  Indians,  who  resorted  here  in  summer,  about  150  strong,  and  had  several  houses 
near  the  only  boat  landing  on  the  inside  of  the  island,  (1852.)  A  reef  extends  a  quarter  of  a  mile  off  the 
w^est  side  of  the  island,  and  the  whole  extent  of  the  island  and  reef  is  only  half  a  mile  W.NW.  by  a  third 
of  a  mile.  Deep  water  is  found  upon  all  sides,  except  between  it  and  the  cape,  where  a  reef  exists  upon 
which  it  breaks  very  heavily  in  bad  weather.  We  are  informed  that  small  vessels  have  gone  through  when 
jammed  by  an  unfavorable  wind.  In  so  doing  great  risk  must  have  been  incurred,  as  the  currents  in  the 
vicinity  run  very  irregularly  and  strong. 

From  the  top  of  the  island  a  leaning  rocky  column,  about  75  feet  high  and  one-third  of  that  in  diameter, 
is  seen  to  the  southeastward  close  under  the  face  of  the  cape.  It  is  sometimes  called  Fuca's  pillar. 

TATOOSH  ISLAND  LIGHT-HOUSE. 

This  structure  is  erected  on  the  highest  part  of  the  island,  and  consists  of  a  keeper’s  dwelling  of  stone, 
with  a  tower  of  brick,  whitewashed,  rising  above  it,  and  surmounted  by  an  iron  lantern  painted  red,  its  height 
being  66  feet  above  the  top  of  the  island.  The  light  was  first  exhibited  December  28,  1857,  and  shows 
every  night,  from  sunset  to  sunrise,  a  fixed  white  light  of  the  first  order  of  Fresnel.  It  is  elevated  162 
feet  above  the  mean  sea  level,  and  in  clear  weather  should  be  seen  from  a  height  of — 

10  feet  at  a  distance  of  18.2  miles; 

20  feet  at  a  distance  of  19.7  miles; 

30  feet  at  a  distance  of  20.9  miles ; 

60  feet  at  a  distance  of  23.5  miles ; 

so  that  a  vessel  from  the  southward  will  make  it  before  being  up  with  the  Flattery  rocks. 

The  geographical  position  of  the  light,  as  determined  by  the  Coast  Survey,  is : 

o  /  // 

Latitude .  48  23  15.5  north. 

Longitude . . .  124  43  50.0  west. 

h,  m.  s. 

Or,  in  time .  8  18  55.3. 

Magnetic  variation,  21^  46'  east,  in  August,  1855,  with  a  yearly  increase  of  1'. 

The  angle  of  visibility  from  the  land  southward,  round  by  the  west  to  the  extreme  western  visible 
point  of  Vancouver  island,  is  131®,  and  from  the  same  starting  point  round  by  the  west,  up  the  Strait  of 
Juan  de  Fuca,  263°. 

This  island,  with  its  outlying  reef,  is  the  most  western  portion  of  the  United  States. 

The  present  name  is  that  given  to  us  by  the  Indian  tribe  (Muk-kaw)  inhabiting  the  cape  and  outer  part 
of  the  strait.  Their  word  to  designate  an  island  is  opichuk't. 

On  June  29,  1788,  Meares,  passing  the  entrance  to  the  strait,  hove  to  off  this  island,  was  visited  by  the 
Indians,  and  sent  an  officer  to  examine  it,  who  reported  that  it  was  a  “  solid  rock  covered  with  little  verdure, 
and  surrounded  by  breakers  in  every  direction.”  They  also  “  saw  a  very  remarkable  rock  that  wore  the 
appearance  of  an  obelisk,  and  stood  at  some  distance  from  the  island.”  To  this  rock  he  gave  the  name 
of  Pinnacle  rock.  It  is  the  columnar  leaning  rock  already  described.  He  says  the  “island  itself  appeared 
to  be  a  baiTcn  rock,  almost  inaccessible,  and  of  no  great  extent;  but  the  surface  of  it,  as  far  as  we  could  see. 
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was  covered  with  inhabitants,  who  were  gazing  at  the  ship.”  “The  chief  of  this  spot,  whose  name  is 
Tatooche,  did  us  the  favor  of  a  visit,  and  so  surley  and  forbidding  a  character  we  had  not  yet  seen.”  The 
Indians  evidently  gave  him  the  name  of  the  island,  which  he  mistook  for  that  of  the  chief.  His  sketch  of 
the  island  and  cape  also  includes  Rock  Duncan. 

Too-too-tche  is  the  Nootka  name  for  the  “  Thunderbird.”  The  Mukkaws  originally  came  from  the 
west  coast  of  Vancouver  island. 

And  here  we  may  be  permitted  to  remark,  that  from  this  place  to  Cape  Lookout  the  descriptions  of 
Meares  are  confirmed  by  our  own  observations. 

BOCK  DUNCAN. 

This  is  a  small,  low,  black  rock  rising  above  the  highest  tides,  but  always  washed  by  the  western  swell, 
which  breaks  over  it.  Deep  water  is  found  close  around  it.  From  Tatoosh  Island  light  it  bears  N.  33^  W., 
distant  2,078  yards,  or  more  than  a  mile,  and  many  vessels  pass  between  them,  as  the  chart  shows  25 
fathoms ;  but  a  rock  has  been  reported  in  the  channel,  and  it  would  be  well  to  avoid  it  until  the  doubt  is 
set  at  rest.  Vancouver's  vessels  passed  between  them.  The  rock  was  first  noticed  by  Mr.  Duncan  in 
1788,  and  placed  in  latitude  48®  37'  N.,  which  Vancouver,  who  gave  it  the  present  name,  considered  a 
typographical  error. 

During  a  three  months’  stay  at  Ned-ah  harbor  in  1852,  we  tried  upon  several  occasions  to  land  upon  this 
rock  with  canoes,  but  could  never  effect  our  object. 

DUNTZE  ROCK. 

Nearly  a  quarter  of  a  mile  off  Rock  Duncan,  on  the  line  from  Tatoosh  island,  Kellet  places  a  rock 
having  three  fathoms  water  upon  it,  and  to  which  he  gave  this  name. 

With  no  wind,  a  heavy  swell  from  the  west,  ebb  current,  and  proximity  to  these  outlying  rocks  and 
island,  a  vessel’s  position  is  unsafe,  and  great  caution  should  be  exercised  in  navigating  this  part  of  the 
entrance  to  the  Strait  of  Fuca. 

CAPE  FLATTERY. 

This  cape  forms  the  southern  head  of  the  entrance  of  the  Strait  of  Juan  de  Fuca ;  it  has  a  bold,  wild, 
jagged  sea-face,  about  100  feet  high,  much  disintegrated  by  the  wearing  action  of  the  ocean;  rises  in  a  mile  to 
an  irregular  hill  of  1,500  or  2,000  feet  in  height;  is  cut  up  by  gorges  and  covered  with  a  dense  growth  of  fir 
and  almost  impenetrable  underbrush  from  the  edge  of  the  cliffs  to  the  summit.  The  shore-line  round  to 
Ned-ah  bay  is  of  the  same  forbidding  character,  bordered  by  reefs,  and  having  but  one  short  stretch  of  beach 
at  the  foot  of  the  hills.  Upon  this  beach  is  situated  (or  was  in  1852)  Clisseet’s  village.  The  soundings  half 
a  mile  from  shore  are  deep  and  irregular,  reaching  68  fathoms.  The  current  runs  as  much  as  three  miles  per 
hour,  and  during  the  ebb  sets  irregularly  round  the  cape,  Tatoosh  island,  and  Rock  Duncan.  When  seen 
from  the  southwestward  Cape  Flattery  looks  like  an  island,  on  account  of  the  valley  three  or  four  miles 
eastward.  The  best  position  for  seeing  this  is  when  a  single  rock  off  the  cape  shows  itself  detached.  From 
this  direction  the  high  mountains  on  Vancouver’s  island  loom  up  and  stretch  far  away  to  the  northwest  and 
to  the  east. 

The  extent  of  ocean  shore-line  from  Cape  Disappointment  to  Cape  Flattery  is  148  miles. 

The  name  adopted  is  that  which  Cook  gave  to  this  headland  in  1778.  It  has  been  called  Cape  Mar¬ 
tinez  by  the  Spaniards,  from  its  asserted  discovery  in  1774  by  Martinez,  pilot  to  Perez,  who  announced  many 
years  afterward  that  he  remembered  to  have  observed  a  wide  opening  in  the  land  between  48°  and  49°  north 
latitude. 

In  1788  Captain  Duncan  anchored  on  the  south  shore  of  the  Strait  of  Juan  de  Fuca,  off  a  village  called 
Claasit,  or  Claaset,  in  48°  30'. 

On  recent  English  charts  it  is  called  Cape  Classet,  because,  in  1792,  Vancouver  stated  that  as  the  name 
given  by  the  Indians  to  distinguish  it,  but  in  a  marginal  note  it  is  called  “Cape  Flattery.”  (Sec  remarks  on 
page  in  relation  to  this  matter — Flattery  rocks.)  In  1852  we  found  that  the  then  he.ad  chief  of  the 
Muk-kaws,  a  powerful  man,  about  40  or  45  years  of  age,  called  himself,  and  was  called  by  the  tribe,  Clisscet', 
but  we  could  not  ascertain  whether  this  was  an  hereditary  title. 

On  the  western  coast  it  is  universally  known  as  Cape  Flattery. 
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It  was  near  this  cape  that  a  Japanese  junk  was  wrecked  in  1833,  accounts  of  which  will  be  found  in 
Belcher’s  narrative,  and  in  that  of  the  United  States  Exploring  Expedition.  See  also  Schoolcraft’s  Indian 
Tribes  of  the  United  States,  page  217.  This  wreck,  with  that  at  Clatsop  Point  and  others  found  at  sea,  shows 
strongly  the  direction  of  the  prevailing  winds  and  currents  off  shore. 

BANK  OFF  CAPE  FLATTERY. 

At  the  entrance  to  the  Strait  of  Juan  de  Fuca,  15  miles,  by  estimation,  W.NW.  from  Cape  Flattery,  we 
have  been  informed  that  a  bjink  exists  having  18  fathoms  upon  it,  and,  moreover,  that  during  a  calm  our 
informant  fished  upon  it  from  his  vessel,  and  caught  a  large  number  of  codfish.  His  attention  was  called  to  it 
by  a  number  of  canoes  fishing.  While  we  were  encamped  in  Ne^-ah  bay,  in  1852,  the  Indians  frequently 
went  out  upon  some  bank  off  the  strait  to  fish  for  cod,  but  we  looked  upon  their  assertions  with  distrust,  and 
believed  they  caught  the  fish  inside  of  the  strait.  Each  season  in  passing,  as  we  wished  incidentally  to  seek 
for  this  bank,  we  encountered  southeast  gales,  which  rendered  the  examination  impracticable. 

STRAIT  OF  JUAN  DE  FUCA. 

The  entrance  to  this  strait  from  the  Pacific  lies  between  Cape  Flattery  and  Cape  Bonilla,  on  Vancouver 
island,  which  forms  the  northern  shore.  Its  width  is  about  14  miles,  and  the  bearing  from  Flattery  to 
Bonilla  NW.  f  N.  From  this  line  the  strait  runs  east  for  40  miles,  with  a  uniform  width  of  11  miles.  It 
gradually  contracts  to  8  miles  between  Beachy  Head  on  the  north  and  Striped  Peak  on  the  south ;  changes 
its  direction  to  E.  by  N.  J  N.  for  15  miles;  then  expands  to  the  northward,  attaining  a  width  of  18  to  20 
miles,  and  divides  into  two  ship  channels,  the  Canal  de  Haro  and  Rosario  strait,  leading  through  the  Archi* 
pelago  de  Haro  northward  to  the  Gulf  of  Georgia.  It  is  terminated  on  the  east  by  Whidbey  island  ;  at  the 
southeast  it  passes  into  Admiralty  inlet,  and  is  bounded  on  the  south  by  the  main  land  of  Washington 
Territory,  which  forms  the  entire  southern  shore  of  the  strait.  From  the  ocean  to  Whidbty  island  the  mid¬ 
channel  distance  is  84  miles.  The  depth  of  water  throughout  the  strait  is  remarkably  great,  no  bottom  being 
found  in  its  deepest  parts  with  150  fathoms  of  line.  It  is  the  main  artery  for  the  waters  of  Admiralty  inlet, 
Puget’s  sound.  Possession  sound.  Hood’s  canal.  Canal  de  Haro,  Rosario  strait,  Bellingham  bay,  and  the  vast 
Gulf  of  Georgia,  extending  between  Vancouver  island  and  British  Columbia  for  120  miles,  with  an  average 
width  of  20.  Its  currents  run  with  an  average  velocity  of  not  less  than  three  miles  per  hour,  and  off  the  Race 
island  and  Beachy  Head  over  six  miles  an  hour.  Its  shores  are  bold,  abrupt,  and  covered  with  a  heavy  growth 
of  varied  timber  and  dense  underbrush.  On  the  north  the  mountains  rise  rapidly  from  the  water,  and  many 
attain  an  elevation  of  not  less  than  6,000  or  7,000  feet.  These  are  covered  with  fir  to  their  summits.  On 
the  south,  for  30  miles  from  the  entrance,  the  shore  is  bounded  by  hills  of  2,000  feet  height,  backed  by  the 
jagged  Olympus  range  of  8,200  feet.  For  the  next  50  miles  the  shore  is  generally  a  steep  cliff,  from  50  to 
200  feet  high,  with  a  flat  country  extending  nearly  to  the  foot-hills  of  Olympus,  and  stretching  further  south 
as  we  move  eastward.  On  the  east  the  face  of  Whidbey  island  is  very  steep ;  it  is  about  250  feet  high,  and 
appears  flat,  as  does  the  whole  country  eastward  to  the  sharp-cut  outline  of  the  Cascade  range,  stretching  its 
serrated  ridge  northward,  where  the  snow-peak  of  Mount  Baker  *  is  distinctly  seen,  and  to  the  southward, 
where  the  higher  peak  of  Mount  Rainier  *  attracts  the  eye. 

Humboldt  calls  this  Mount  Rcgnier,  depending  upon  the  narrative  of  Fremont,  who  saw  it  in  active 
operation,  November  13,  1843.  We  believe  it  is  over  15,000  feet  in  height. 

At  the  time  of  our  first  visit  the  southern  shore  of  the  strait  was  inhabited  by  large  numbers  of  Indians, 
living  in  heavily  stockaded  villages.  They  were  tolerably  expert  in  the  use  of  fire-arms,  of  which  they  seemed 
to  have  a  good  supply.  They  lived  mostly  by  fishing,  but  raised  a  fair  supply  of  remarkably  good  potatoes 
from  the  stock  seed  of  the  Hudson  Bay  Company. 

During  dry  summers  the  Indians  and  settlers  set  fire  to  the  forests  in  every  direction,  and  the  country 
soon  becomes  enveloped  in  a  vast  smoke  that  lasts  for  two  or  three  mouths.  At  such  times  it  is  frequently 
impossible  to  make  out  the  shore  at  half  a  mile  distance.  The  strong  westerly  winds  coming  up  the  strait 
disperse  it  for  awhile,  but  only  to  fan  the  fires  and  give  them  renewed  force  and  activity. 

In  summer  the  prevailing  wind  draws  into  the  strait,  increasing  towards  evening,  and  frequently  blowing 
a  ten-knot  breeze  before  midnight;  but  unless  the  wind  is  strong  outside  little  is  felt  in  the  strait,  and 

o  Named  by  Vancouver,  1792. 
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very  frequently  vessels  are  a  week  from  Cape  Flattery  to  Admiralty  inlet,  or  vice  versa.  In  winter  the 
southeast  winds  draw  directly  out,  and  create  a  very  heavy  cross  sea  off  the  entrance,  the  great  southwest  swell 
meeting  that  rolling  out.  In  such  cases  trading  vessels  try  to  gain  Ne^-ah  bay  or  San  Juan  harbor,  and 
I'emain  at  anchor  until  the  wind  changes.  In  beating  in  or  out  vessels  may  run  as  close  under  either  shore 
as  wind  and  currents  warrant,  as  no  hidden  dangers  have  been  found  half  a  mile  off  shore,  except  at  the  west 
side'of  the  small  indentation  called  Crescent  bay,  near  Striped  Peak,  44  miles  inside  of  Rock  Duncan. 

At  the  entrance  the  currents  acquire,  during  the  “large  tide**  of  each  day,  a  velocity  of  four  miles  per 
hour,  and  after  strong  northwest  winds,  a  very  large,  short,  but  regular  swell  is  encountered  west  of  Nee-ah 
bay  during  the  ebb  current.  If  the  wind  is  light,  and  no  steerage  way  on  the  vessel,  the  feeling  is  decidedly 
disagreeable,  especially  as  the  current  seems  constantly  to  set  close  around  Rock  Duncan  and  Tatoosh  island. 
If  a  vessel  falls  into  the  trough  of  this  swell  she  is  bound  to  fetch  away  something. 

Settlers  are  gradually  advancing  from  Puget*8  sound  and  Admiralty  inlet  along  the  strait  westward,  and 
are  destined  to  meet  those  coming  up  the  coast  from  Gray*s  harbor  and  Shoal  water  bay. 

Washington  Territory  has  a  climate  excelled  only  by  that  of  California.  We  know  not  where  to  point 
to  such  a  ramification  of  inland  navigation,  save  in  the  British  possessions  to  the  northward.  For  depth  of 
water,  boldness  of  approaches,  freedom  from  hidden  dangers,  and  the  immeasurable  sea  of  gigantic  timber 
coming  down  to  the  very  shores,  these  waters  are  unsurpassed,  unapproachable. 

The  Strait  of  Juan  de  Fuca  was  discovered  by  the  long-boat  of  the  Imperial  Eagle,  under  the  command 
of  Berkely,  in  1787. 

In  June,  1788,  it  was  examined  by  Meares,  in  the  Felice,  he  having  obtained  information  of  its  existence 
from  Berkely.  At  the  entrance  it  “appeared  to  be  12  or  14  leagues  broad.  From  the  mast-head  it  was 
observed  to  stretch  to  the  E.  by  N.,  and  a  clear  unbounded  horizon  was  seen  in  that  direction  as  far  as  the 
eye  could  reach.**  He  frequently  sounded,  “but  could  procure  no  bottom  with  100  fathoms  of  line.**  He 
afterwards  sent  a  party  to  explore  the  strait,  who  went  up  about  50  miles,  determining  the  harbor  of  San 
Juan.  He  first  applied  the  name  “John  de  Fuca**  to  the  strait. 

After  the  expedition  of  1775  several  Spanish  expeditions  were  fitted  out  for  exploration  in  these  latitudes, 
but  we  are  not  sufficiently  acquainted  with  their  results  to  state  their  claims  and  merits.  Haro  was  in  the 
strait  in  1789,  Quimper  in  1790,  Eliza  in  1791,  and  Galiano  and  Valdez  in  1792. 

Gray  entered  the  strait  in  1792,  penetrated  50  miles  in  an  E.SE.  direction,  and  found  the  passage  five 
leagues  wide.  He  gives  the  latitude  of  Tatoosh  island,  or  Cape  Flattery,  48^  24'.  The  extracts  from  his 
log-book,  stating  particulars  of  this  and  the  Columbia  river  exploration,  were  not  made  public  until  1816. 
Most  of  Gray*s  latitudes,  distances,  and  courses,  are  good  and  trustworthy. 

Vancouver  entered  the  strait  in  1792,  and  gave  to  the  world  the  first  detailed  and  authentic  account  of  it. 

THE  SOUTHERN  SHORE  OF  THE  STRAIT  OF  JUAN  DE  FUCA. 

t 

NEfi-AH  BAY. 

Koitlah  Point,  the  western  boundary  of  this  bay,  is  four  miles  E.  by  N.  §  N.  from  the  light-house  on 
Tatoosh  island.  From  Cape  Flattery  the  shore  is  nearly  straight,  high,  and  rugged,  backed  by  hills  about 
1,500  or  2,000  feet  high,  and  covered  with  timber.  Deep  water  is  found  within  a  third  of  a  mile  of  the  bluffs, 
and  at  a  distance  of  half  a  mile,  a  depth  of  20  fathoms  is  obtained.  Within  a  mile  of  Koitlah  Point  was  a 
large  village  of  the  Mukkaws,  (1852.) 

The  bay  is  about  a  mile  and  a  quarter  long  S.SE.,  and  the  same  in  width  at  the  entrance.  The  western 
side  is  high,  precipitous,  and  bordered  by  craggy  outcropping  rocks  300  or  400  yards  from  the  shore.  The 
three-fathom  line  ranges  about  600  yards  from  the  foot  of  the  bluff.  The  general  direction  of  this  side  is 
SE.  for  one  mile,  when  the  hills  suddenly  cease,  and  a  low  shore,  with  sand  beach  backed  by  woods,  curves 
gradually  to  the  NE.  by  E.  for  a  mile  and  a  quarter  to  Ba-ad-dah  Point,  formed  by  a  spur  of  the  hills. 

The  east  side  of  the  bay  is  formed  by  Waaddah  island,  the  northern  end  of  which  lies  mile  from 
Koitlali  E.  by  N.  J  N.  This  island  is  a  narrow,  high  ridge,  about  250  yards  wide,  and  half  a  mile  long, 
covered  with  trees,  and  having  a  direction  SE.  J  E.,  pointing  toward  Ba-ad-dah  Point,  and  presenting  the 
appearance  of  a  continuation  of  that  spur,  but  separated  from  it  by  a  four-fathom  channel  500  yards  wide. 
Off  the  southwest  part  rocks  extend  for  250  yards,  and  the  three-fathom  line  is  600  yards  distant.  Along 
the  sand  beach  the  three-fathom  line  is  within  200  yards  of  the  shore,  the  depth  increasing  to  seven  fathoms. 
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then  decreasing  to  five  in  the  middle  of  the  bay,  and  again  increasing  to  ten  on  the  outer  line  of  the  bay. 
Much  kelp  abounds  in  this  harbor,  even  in  deep  water,  the  lower  and  thinnest  portion  being  used  by  the 
Indians  for  fishing-lines.  When  coiled  away  and  dry  they  break  like  grass,  but  soaking  them  in  salt  water 
renews  their  elasticity  and  strength. 

The  best  anchorage  is  in  the  south  part  of  the  bay,  in  about  five  fathoms,  being  then  oflF  the  small  stream 
which  comes  in  at  the  eastern  foot  of  the  hills.  No  direction  can  be  given  about  anchoring  off  any  particular 
village,  as  the  Indians  change  their  location  so  frequently;  but  near  this  stream  will  generally  be  found  some 
houses,  with  an  abundance  of  fresh  water.  During  southerly  weather  little  swell  is  felt  here,  and  the  wind 
can  do  no  harm;  but  when  a  large  westerly  swell  is  coming  up  the  strait  it  reaches  here,  and  a  vessel  rolls 
uncomfortably  unless  she  rides  head  to  it. 

The  low  ground  abreast  of  the  anchorage,  and  but  two  or  three  hundred  yards  from  the  beach,  is  the  head 
of  a  small  stream  that  runs  through  the  low  prairie  lands  behind  Cape  Flattery,  and  empties  into  Nisco  bay 
south  of  the  cape,  near  a  winter  village  of  the  Mukkaws,  called  Wa-atch.  This  stream  is  frequently  used  by 
them  in  winter,  when  they  cannot  take  their  canoes  outside  the  cape. 

The  primary  astronomical  station  of  the  Coast  Survey  was  just  back  of  the  beach,  about  400  yards  east 
of  the  small  stream  before  referred  to.  From  the  NW.  end  of  Waaddah  island  it  bears  S.  by  W.  ^  W., 
distant  mile.  Its  geographical  position  is: 


O  I 

Latitude .  48  21  48.8  north. 

Longitude .  124  37  12.0  west. 

A.  m.  f. 

Or,  in  time .  8  18  28.8. 


Magnetic  variation  21°  30'  east,  in  August,  1852,  with  a  yearly  increase  of  1'. 

Soon  after  occupying  this  station  the  Indians  dug  up  and  destroyed  all  the  marks  fixed  to  recover  it, 
under  the  belief  that  evil  spirits  were  buried  with  them. 

Tides. — The  corrected  establishment,  or  mean  interval  between  the  time  of  the  moon’s  transit  and  the 
time  of  high  water,  is  XIIA.  XXXIIIm.  The  mean  rise  and  fall  of  tides  is  5.6  feet ;  of  spring  tides,  7.4 
feet;  and  of  neap  tides  4.8  feet.  The  mean  "duration  of  the  flood  is  64.  20m.t  and  of  the  ebb  64.  06  w.  The 
average  difference  between  the  corrected  establishments  of  the  a.  m.  and  p.  m.  tides  of  the  same  day  is  14* 
18771.  for  high  water,  and  Ih.  02m.  for  low  water.  The  differences  when  the  moon’s  declination  is  greatest  are 
24.  20m.  and  14.  66m.,  respectively.  The  average  difierence  in  height  of  those  two  tides  is  1.7  foot  for  the 
high  waters,  and  3.5  feet  for  the  low  waters.  When  the  moon’s  declination  is  greatest  those  differences  are 
2.8  feet  and  5.0  feet,  respectively.  The  average  difierence  of  the  higher  high  and  lower  low  waters  of  the 
same  day  is  8.2  feet,  and  when  the  moon’s  declination  is  greatest,  9.5  feet.  The  higher  high  water  in  the 
twenty-four  hours  occurs  about  114.  5477».  after  the  moon’s  upper  transit,  (southing,)  when  the  moon’s 
declination  is  north,  and  about  32m.  before,  when  south.  The  lower  low  water  occurs  about  74.  after  the 
higher  high  water.  The  greatest  observed  difierence  between  two  low  waters  of  one  day  was  6.0  feet,  and 
the  greatest  difference  between  the  higher  high  and  lower  low  waters  of  one  day  was  12.0  feet. 

To  find  the  times  of  high  and  low  waters,  first  compute  them  for  Astoria,  and  from  the  numbers  thus 
obtained  subtract  9  minutes  for  Ned-ah  bay. 

This  bay  was  known  as  Poverty  cove  by  the  early  fur  traders  on  the  coast;  next  as  Port  Nunez  Guona^ 
by  Quimper,  in  1790.  In  1792  the  Spaniards,  then  establishing  themselves  at  Nootka  sound,  attempted  to 
found  a  colony  here,  and  as  late  as  1847  bricks  were  found  near  the  small  stream  abreast  of  the  anchorage. 
We  searched  for  vestiges  of  the  settlement  so  late  as  1852,  but  found  nothing.  In  1860  a  brick  was  dug  up 
from  the  depth  of  two  feet,  on  the  site  pointed  out  by  the  Indians.  Vancouver  noted  the  indentation  of  the 
coast  here  in  1792.  It  was  next  called  “Scarborough  harbor,”  by  the  United  States  Exploring  Expedition 
in  1841.  The  Indian  name  is  that  now  adopted,  and  the  only  one  by  which  it  is  known  on  the  coast. 

In  1852,  the  Mukkaws  about  Flattery  could  muster  300  or  400  warriors,  mostly  aimed  with  muskets 
and  knives.  They  had  several  large  stockaded  villages  and  hundreds  of  canoes.  We  have  counted  over 
70  atone  time  fishing  for  salmon  in  the  bay.  They  were  brave  and  fearless;  made  voyages  to  Nitinat, 
Clayoquot,  and  Nootka  sounds,  and  pursued  the  whale  and  black  fish  successfully.  In  three  months  they 
sold  over  7,500  gallons  of  oil  to  the  traders.  They  maintain  trade  with  the  Indians  on  tlie  west  of  Van¬ 
couver,  forcing  them  to  dispose  of  their  oil  and  skins  to  themselves  directly,  and  not  to  the  traders.  By 
this  means  they  make  a  large  profit  as  intermediate  traders.  They  estimate  their  wealth  by  the  number  of 
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slaves  and  blankets,  and  the  quantity  of  oil,  they  possess.  In  the  fall  of  1852  the  small-pox  was  introduced 
among  them,  and  nearly  swept  oflF  the  tribe,  more  than  two-thirds  falling  victims  to  the  disease — ^among 
them  the  principal  chief,  Clisseet',  and  the  second  chief.  Flattery  Jack. 

Two  miles  east  of  Waaddah  island,  and  within  the  limits  ,of  the  kelp,  is  a  rock  150  feet  high,  called 
Sail  rock  by  the  United  States  Exploring  Expedition,  and  by  Kellet,  Klaholoh,  (seals.)  The  Indian  name 
is  Saelok.  Behind  it  enters  a  small  stream  called  the  Okho  on  the  Admiralty  charts,  but  this  is  not  the 
Indian  name. 


CALLAM  BAY.® 

From  the  eastern  point  of  Ned-ah  bay  to  Sekou  Point,*  the  western  part  of  Callam  bay,  the  course  is 
E.  i  S.,  and  distance  13j  miles.  The  shore-line  is  nearly  straight,  bluff,  and  bordered  by  rocks,  with  an 
occasional  stretch  of  sandy  beach.  One  mile  off  shore  the  average  depth  of  water  is  20  fathoms.  The  bay 
is  at  the  western  termination  of  a  high,  bold,  wooded  ridge,  running  parallel  to  the  shore,  with  an  almost 
perpendicular  water  face,  and  falling  away  rapidly  inshore.  This  easily  recognized  ridge  is  about  1,000 
feet  high  and  seven  miles  long.  The  western  extremity  lies  E.  J  S.  from  Waaddah  island,  is  distant  16  miles, 
and  called  S' ip  Point;*  the  eastern  is  designated  Pillar  Point.*  The  width  of  the  bay  from  Sekou  Point 
to  Slip  Point  is  two  miles,  and  the  bearing  E.  by  N.  J  N.  Outside  •these  limits  15  fathoms  water  may  be 
struck.  The  form  of  the  bay  is  nearly  semicircular,  and  the  depth  of  the  curve  nearly  a  mile,  with  six 
ffithoms  about  the  middle.  Into  it  empties  a  small  stream  from  the  southeast,  having  low  land  on  its  eastern 
side,  and  a  small  rise  on  the  west.  Some  sunken  rocks  are  said  to  lie  off  Slip  Point. 

The  water  along  the  face  of  the  ridge  is  very  deep,  and  the  bottom  rocky  and  irregular.  About  half 
way  along  it  is  the  entrance  to  a  vein  of  lignite,  which  has  been  worked,  but  it  is  not  fit  for  steamship 
consumption.  Off  this  mine,  at  a  distance  of  a  cable’s  length,  a  depth  of  35  fathoms  is  found,  with  a  swell 
upon  the  rocks  sufficient  to  destroy  any  boat  loading  there.  The  so-called  coal  is  very  easily  broken,  and 
crumbles  by  exposure  to  the  weather.  We  saw  it  fairly  tried  upon  a  steamer,  and  it  did  not  answer.  An 
analysis  of  some  of  the  best  specimens  yielded  68  per  cent,  of  carbon,  and  we  judge  it  to  be  bitumen.  The 
geological  formation  of  the  whole  region  is  opposed  to  the  existence  of  coal.  Among  the  bituminous  shales 
we  searched  in  vain  for  any  specimens  of  fossil  impressions. 

Pillar  Point  is  nearly  E.  J  S.  from  the  north  end  of  Waaddah  island,  and  distant  23  miles.  Its 
latitude  is  48^  13'  N.  The  peak  is  slightly  separated  from  the  main  ridge  by  a  depression.  From  this 
point  the  shore  trends  S.SE.  about  a  mile,  and  receives  a  stream  coming  from  the  westward,  *  called  Cancl 
river.  *  An  Indian  village  exists  here.  The  Indian  name  of  the  stream  is  Pisht-st. 

From  Pillar  Point  the  next  prominent  object  is  a  wooded  hill  called  Striped  Peak,*  bearing  E.  by 
and  distant  17  miles.  The  shore  retreats  to  the  southward  of  this  line  about  three  miles,  having  alternate 
bluff  and  low  shores,  with  many  little  streams  opening  upon  them,  and  at  the  distance  of  11  or  12  miles 
from  Pillar  Point,  Low  Point  *  makes  out  at  the  mouth  of  a  stream  called  the  Lyre,  t  Rocks  abound  close 
along  the  shore.  The  kelp  generally  extends  out  to  five  fathoms,  and  the  average  depth  of  water,  a  mile 
off,  is  10  fathoms.  One  mile  before  reaching  the  western  part  of  Striped  Peak  is  a  sunken  rock,  upon  'W'hich 
the  sea  breaks  at  low  water.  A  slight  indentation  of  the  shore  here  has  received  the  name  of  Crescent  bay.  * 

Striped  Peak  is  several  hundred  feet  high,  and  wooded,  and  was  doubtless  named  from  a  well-marked 
line  upon  its  water  side,  occasioned  by  a  land  slide  from  its  summit.  This  mark  is  being  rapidly  obliterated 
by  the  growth  of  vegetation.  The  base  of  the  hill  towards  the  water  presents  a  straight  line,  running 
E.  by  N.  for  three  miles,  with  deep  water  off  it. 

Freshwater  hay.  * — The  eastern  part  of  Striped  Peak,  with  several  rocks  off  it,  is  called  Observatory 
Point  on  the  Admiralty  charts,  and  forms  the  western  boundary  of  Freshwater  bay.  The  eastern  side  is 
the  low  delta  called  Angelos  Point,  at  the  mouth  of  the  river  Elwlia,  and  the  line  joining  the  two  runs 
E.  by  N.  §  N.  three  miles  across.  Inside  of  this  line  the  depth  of  the  curve  is  about  1 J  mile,  with  water 
ranging  from  16  fathoms  to  four  or  five  close  inshore.  The  western  shore  of  the  bay  is  bluff,  the  eastern 
ow,  with  bluff*  in  the  rear.  The  winters  of  the  Elwha  bring  down  such  quantities  of  earth  that  w'e  findl 
only  10  fathoms  water  at  a  distance  of  three-quarters  of  a  mile  off  its  mouth. 


o  English  Admiralty  chart,  1847. 

f  English  Admiralty  chart,  1847.  The  Indian  name  of  this  river  is  Kwa-ha-miBh. 
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PORT  ANGELE3,  OR  FALSE  DUNQENESS. 

Four  miles  east  of  the  Elwha  commences  a  long,  low,  very  narrow  sand  spit,  stretching  out  from  the  bluff  in 
a  general  E.NE.  direction  for  three  miles,  to  the  point  called  Ediz  Hooky*  which  lies  mile  off  the  main 
shore,  thus  forming  an  excellent  and  extensive  harbor,  with  deep  water  of  25  to  30  fathoms,  sandy  bottom, 
close  under  the  inside  of  the  sand  spit,  almost  to  the  head  of  the  bay.  Through  the  centre  of  the  bay  we 
found  a  line  of  15  fathoms,  sticky  bottom,  and  between  that  and  the  main  it  shoals  very  regularly  with  the 
same  kind  of  bottom.  On  the  outside  of  the  spit  very  deep  water  is  found  close  to  it,  and  the  Hook  may  be 
rounded  within  a  cable’s  length  in  25  fathoms.  In  the  indentation  between  Angelos  Point  and  the  head  of 
the  bay  the  water  is  shoal,  10  fathoms  being  found  two  miles  from  shore. 

The  Hook  is  covered  with  coarse  grass,  and  in  many  places  with  driftwood,  showing  that  the  sea  some¬ 
times  washes  over  it.  Although  it  lies  well  out  of  the  line  of  vessels  bound  either  in  or  out  of  the  strait,  it 
would  be  advisable  to  mark  it  with  large,  easily-recognized  beacons,  or  to  plant  trees  along  part  of  it,  as  it 
cannot  now  be  distinguished,  even  in  good  weather,  until  a  vessel  is  close  upon  it.  From  the  middle  of  the 
strait  it  cannot  be  made  out  unless  the  appearance  of  the  bluff  beyond  is  known.  At  the  head  of  the  bay 
is  a  large  salt-water  lagoon.  Fresh  water  is  found  on  the  south  shore  in  several  places,  but  the  extensive 
flats  render  it  hard  to  obtain.  The  bli^^,  70  feet  high,  comes  directly  to  the  high-water  line,  and  is  covered 
with  trees.  Three  Indian  villages  of  the  Clallumst  existed  on  its  shores  in  1852,  when  a  secondary 
astronomical  station  of  the  Coast  Survey  was  established  near  the  Indian  graveyard  at  the  head  of  the 
harbor.  Its  geographical  position  is: 


o  /  // 

Latitude . . . . . .  48  07  52.0  north. 

Longitude . . . .  123  27  21  west. 

h.  m.  f. 

Or,  in  time .  8  13  49.4. 


From  this  station  the  extremity  of  Ediz  Hook  bears  NE.  by  E.,  distant  2^  miles. 

The  bay  was  first  discovered  by  the  Spaniards,  and  by  them  made  known  to  Vancouver  in  1792.  We 
first  heard  of  the  name.  False  Diingeness,  in  1852,  when  at  Cape  Flattery,  from  traders  there.  The  United 
States  custom-house  for  this  district  was  located  here  in  1862.  On  the  16th  of  December,  1863,  the 
village  and  custom-house  were  destroyed  by  a  torrent  of  water  bursting  from  a  gorge  behind  the  town,  where 
an  accumulation  of  fallen  timber  had  dammed  up  the  waters.  A  preliminary  chart  of  False  Dungeness 
was  published  by  the  Coast  Survey  in  1853,  and  a  second  edition  in  1856. 

Coal  of  fair  quality  is  reported  to  have  been  found  within  three  miles  of  the  harbor. 

NEW  DUNGENESS  BAY. 

The  shore  from  Point  Angelos  gradually  curves  to  the  northeast,  and  about  eight  or  nine  miles  from 
Ediz  Hook  another  long,  low,  narrow  sand  spit,  covered  with  grass,  leaves  the  bluff  shore  and  stretches  in  a 
general  N.NE.  direction  for  3^  miles,  forming  the  northwestern  shore  of  the  roadstead  of  New  Dungeness. 
On  the  inside,  one  mile  from  the  eastern  extremity,  another  narrow  sand  spit  makes  IJ  mile  southward 
towards  the  main  shore,  forming  a  large  inner  shoal  bay,  with  a  narrow  opening,  through  which  the  water 
passes,  as  over  a  rapid  at  low  tide.  Abreast  of  this  point  is  a  small  stream,  affording  an  abundance  of  fresh 
water  but  boats  must  obtain  their  supply  at  low  tide,  and  come  out  when  the  tide  has  sufficiently  risen.  The 
western  side  of  this  stream  is  a  bluff  60  feet  high,  and  upon  it  is  a  large  village  of  the  Clallums.  The 
eastern  shore  of  the  stream  is  low,  swampy,  and  covered  with  trees  and  brush.  It  forms  the  southern  or 
main  shore  of  the  roadstead,  and  off  it  lie  extensive  mud  flats,  which  are  bare  at  low  water  for  five-eighths 
of  a  mile,  and  run  as  far  as  Washington,  or  Budd’s  harbor.  Shoal  water  exists  some  distance  outside  of 
these  flats.  About  20  fathoms  arc  found  a  quarter  of  a  mile  south  of  the  Light-house  Point,  the  depth 
regularly  decreasing  across  the  bay,  with  a  soft,  tenacious,  muddy  bottom.  The  usual  and  best  anchorage 
is  to  bring  the  light-house  to  bear  about  N.  by  E.  J  E.,  half  a  mile  distant,  when  10  fathoms  are  found  one 

c  English  Admirally  chart  of  1847  ;  E-ediz  on  that  of  1859. 

f  The  tribes  now  generally  but  erroneously  known  by  this  name  call  themselves  the  Nus-klai-yum  ;  they  occupy  th 
American  side  of  the  strait  from  the  O’ke-ho,  13  miles  from  Ned-uh  bay.  Their  congeners  arc  the  T'tok  and  Sugh-us  on 
part  of  the  Vancouver  side. 
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third  of  a  mile,  broad  off  the  beach.  With  the  light-house  beariug  NW.  by  N.  three-quarters  of  a  mile 
distant,  the  same  depth  and  bottom  are  found.  The  nearest  shore  will  bear  south  1 J  mile,  and  the  mud  flat 
three-quarters  of  a  mile  in  the  same  direction.  A  southeast  wind  drawing  out  of  the  strait  blows  directly 
into  this  harbor,  but  the  bottom  will  hold  any  vessel  with  good  ground  tackle.  The  only  difficulty  will  be 
to  get  the  anchors  out  of  the-  mud  after  riding  a  couple  of  days  to  a  gale.  In  the  last  position  a  vessel  can 
readily  get  under  way  and  clear  the  point. 

This  point  is  so  low  that  vessels  bound  in  or  out,  before  the  erection  of  the  light-house,  were  upon  it 
before  they  were  aware  of  their  danger.  Several  had  run  ashore  on  the  outside  beach,  and  in  1855,  while 
we  were  anchored  close  in;  with  the  weather  thick  and  hazy,  a  vessel  from  Admiralty  inlet  had  been  set 
out  of  her  course  by  the  currents,  and  came  driving  in  with  studding-sails  out,  and  only  saw  her  mistake  and 
danger  when  the  black  hull  of  our  vessel  attracted  her  attention. 

A  shoal  with  fathoms  makes  out  from  the  end  of  the  point  for  half  a  mile,  and  a  heavy  tide-rip  runs 
over  it  at  the  change  of  the  currents. 

A  hydrographic  sketch  of  New  Dungeness  was  issued  from  the  Coast  Survey  office  in  1856. 

LIGHT-HOUSE  AT  NEW  DUNGENESS. 

The  structure  is  about  one-sixth  of  a  mile  from  the  outer  end  of  the  point,  and  consists  of  a  keeper’s 
dwelling  of  stone,  with  a  tower  of  brick ;  the  upper  half  being  a  dark  lead  color,  the  lower  half  white.  The 
tower  is  surmounted  by  an  iron  lantern  painted  red;  the  entire  height  being  92  feet,  and  its  elevation 
above  the  mean  sea-level  100  feet. 

The  light  was  first  exhibited  December  14,  1857,  and  shows  every  night,  from  sunset  to  sunrise,  a 
fixed  white  light  of  the  third  order  of  Fresnel.  It  should  be  seen  from  a  height  of — 

10  feet  at  a  distance  of  15  miles. 

20  feet  at  a  distance  of  16^  miles. 

30  feet  at  a  distance  of  17^  miles. 

Its  geographical  position,  as  determined  by  the  Coast  Survey,  is : 


o  /  // 

Latitude .  48  10  58.9  north. 

Longitude .  123  06  07  west. 

A.  m.  f. 

Or,  in  time .  8  12  24.5. 


Magnetic  variation,  21°  43'  east,  in  August,  1856,  with  a  yearly  increase  of  1'. 

From  it  we  have  the  following  bearings  and  distances : 

Striped  Peak,  SW.  by  W.  J  W.,  distant  21  miles. 

Race  Rocks  light-house  west,  distant  18  miles. 

Esquimau  Harbor  light-house,  N.  66°  W.  20  miles. 

Victoria  harbor,  NW.  by  W.  f  W.,  distant  17f  miles. 

Smith’s  Island  light-house,  N.  31°  E.,  distant  13^  miles. 

Point  Wilson,  E.  by  N.,  distant  14|  miles. 

Admiralty  Head  light-house,  S.  73°  W.,  17§  miles. 

Fog-hell  at  New  Dungeness, — Upon  the  outer  extremity  of  the  point  a  fog-bell  of  1,100  pounds  weight 
has  been  placed,  and  is  sounded  every  ten  seconds  during  foggy  or  other  thick  weather  day  and  night. 
“  The  striking  machinery  is  in  a  frame  building,  with  the  front  open  to  receive  the  bell,  painted  black,  raised 
30  feet  above  the  ground  on  an  open  structure,  whitewashed.” 

Tides, — ^The  approximate  corrected  establishment  is  IIIA.  Him,,  and  the  approximate  mean  rise  and 
fall  of  tides  5.0  feet. 

Our  experience  in  these  waters  suggests  that  the  light-house  building  should  be  painted  black,  or  a 
color  most  readily  made  out  in  foggy  or  smoky  weather.  Several  years  since  we  urged  the  advantage  of 
planting  trees  along  the  spit  to  afford  large  dark  masses,  that  a  lookout  might  see  the  danger  before  being 
upon  it.  A  few  settfers  are  now  located  about  the  bay. 

This  harbor  was  first  examined  and  made  known  by  Vancouver,  who  applied  the  present  name  in  1792. 
It  is  known  by  no  other. 

Eastward  of  Dungeness  the  shore  is  indented  by  Washington  harbor.  Port  Discovery,  and  Admiralty 
inlet,  the  northwest  point  of  the  entrance  to  which  is  Point  Wilson. 

49  c  s 
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WASHINGTON,  OR  BUDD’S  HARBOR. 

From  New  Dungeness  roadstead  to  the  eotrance  to  this  harbor  the  immediate  shore  is  low,  flat,  covered 
with  trees,  and  bordered  by  an  extensive  mud  flat;  hut  behind  it,  at  a  very  short  distance,  rises  a  level 
plateau.  The  bluff  at  the  NE.  point  of  the  haibor  is  seen  from  Dungeness  Point.  The  entrance  to  the 
harbor  is  nearly  closed  by  a  low  sand  spit  stretching  across  it  from  the  east,  almost  to  the  western  part, 
where  a  narrow  channel  way  exists  having  two  fathoms  through  it.  This  cannot  be  seen  from  Dungeness 
Point,  which  is  miles  NW.,  on  account  of  the  outward  curving  of  the  intermediate  shore.  Inside  of  the 
harbor  we  found  17  fathoms.  Its  width  is  a  little  over  a  mile,  and  regular,  its  length  about  three  miles,  and 
the  general  direction  SE.  by  S.  One  mile  outside  of  the  sand  spit  a  depth  of  10  and  12  fathoms  exists* 
deepening  rapidly  to  30  and  35,  with  a  bottom  of  stiff  mud. 

This  harbor  was  surveyed  first  by  the  United  States  Exploring  Expedition,  and  called  Budd’s  harbor; 
but  there  being  a  sheet  of  water  in  Puget’s  sound  bearing  a  similar  name,  we  have  adopted  Kellett’s  appel¬ 
lation.  The  Indian  name  of  the  bay  is  S’quim,  by  which  it  is  generally  known  to  the  settlers. 

Quimper  in  1790  explored  the  harbors  in  this  vicinity,  as  did  Galiano  and  Valdes  in  1791. 

PROTECTION  ISLAND. 

The  western  extremity  of  this  island  lies  E.*  §  S.,  distant  7^  miles  from  Dungeness  light-house,  and 
extends  1^  mile  NE.  ^  E.,  being  narrow,  curved  outward  to  the  strait,  and  having  a  low  point  at  each  end, 
with  shoal  water  stretching  from  the  western.  Its  sides  are  very  steep,  and  about  200  feet  high,  the  seaward 
part  covered  with  timber,  and  that  towards  Port  Discovery  undulating  and  covered  with  fern.  It  lies  two 
miles  directly  off  (NW.)  the  entrance  to  Port  Discovery.  On  the  inside  is  found  very  deep  water,  but  upon 
the  outside  a  line  of  kelp,  about  half  a  mile  out,  marks  the  four-fathom  curve,  and  from  this  a  bank  runs  ou:> 
N.NW.  for  three  miles,  having  from  five  to  fifteen  fathoms  upon  it,  with  a  shoal  spot  of  three  and  four  fathoms 
two  miles  from  the  island.  It  affords  a  good  anchorage,  with  light  airs  and  strong  adverse  currents.  The 
bottom  is  irregular  and  falls  off  suddenly.  This  shoal  has  been  named  the  Dallas  bank  by  the  United  States 
Coast  Survey. 

This  island,  with  Port  Angeles  and  New  Dungeness,  afford  the  first  examples  of  the  peculiar  feature  of 
low,  sandy,  and  gravelly  points  covered  with  coarse  grass  and  bushes,  making  out  from  the  high  cliffs,  where 
the  tendency  of  strong  currents  would  seem  to  be  to  cut  them  off. 

It  was  called  Protection  island  by  Vancouver  in  1792,  and  on  account  of  its  position  in  relation  to  Port 
Discovery  is  very  aptly  named. 

PORT  DISCOVERY. 

From  Dungeness  light  the  west  side  of  the  entrance  to  Port  Discovery,  called  Ghallam  Point,  bears  E.  by 
S.  ^  S.,  distant  nine  miles.  From  Washington  harbor  the  distance  is  four  miles.  The  intermediate  shore  is  com¬ 
posed  of  high  steep  cliffs.  Cape  George,  the  eastern  point  of  the  entrance,  bears  NE.  ^  E.  1 J  mile  from  Challam 
Point,  and  is  a  steep  bluff,  rising  directly  from  the  water.  The  average  width  of  the  bay  is  nearly  mile 
for  nine  miles  of  its  length,  and  then  decreases  rapidly  to  the  Salmon  river.  It  makes  four  general  courses 
from  the  entrance  to  the  head,  as  follows:  If  mile  south,  four  miles  E.  by  S.  §  S.,  2J  miles  S.  by  E.,  and  If 
mile  SW.  by  S.  The  shores  are  abrupt,  and  covered  with  wood  to  their  edges,  and  the  projecting  parts  are 
all  terminated  by  low  points  stretching  out  short  distances.  On  the  second  point,  on  the  eastern  side,  were 
(1856)  the  remains  of  an  extensive  stockaded  village  of  the  Clallums.  Mount  Chatham*  lies  off  the  south¬ 
western  part  of  the  bay,  and  reaches  a  height  of  2,100  feet. 

When  well  in  this  bay  Protection  island  so  completely  shuts  up  the  entrance  as  to  make  it  appear  as  a 
large  lake.  The  great  drawback  to  this  port  is  the  depth  of  water,  which  in  mid-channel  is  not  less  in  any 
place  than  25  fathoms,  and  in  some  is  40.  Under  the  second  low  point  on  the  east  we  could  not  find  less 
than  25  fathoms  a  few  ship’s  lengths  from  the  beach,  but  found  good  anchorage  in  20  fathoms,  soft  bottom, 
on  the  western  shore,  two  miles  S.SE.  from  Challam  Point,  and  ^abreast  of  a  low  swampy  beach.  At  the 
head  of  the  bay  it  contracts  in  width,  the  water  shoals,  a  large  mud  flat  exists  for  the  laA  mile,  and  the  shores 
become  higher,  but  in  places  the  hills  retreat,  and  give  a  scanty  space  for  a  few  settlers’  cabins.  For  a  few 
years  after  the  settling  of  San  Francisco  many  vessels  came  here  for  piles  and  spars ;  but  a  saw-mill  has 
been  built  here.  • 

o  Named  by  the  United  States  Coast  Survey  in  1865. 
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It  was  discovered  in  1790  by  Quimper,  and  called  Port  Quadra.  In  1791  the  Spanish  discovery  brig 
^util,  Senor  Don  D.  Galiano,  and  the  schooner  Mexicano,  Seuor  Don  C.  Valdez,  refitted  their  ships  liere. 

It  was  first  surveyed  and  made  known  by  Vancouver  in  1792,  who  refitted  his  ships  and  established  an 
observatory  at  the  second  low  point  on  the  western  shore.  He  gave  it  the  present  name,  after  one  of  his 
ships,  and  it  is  known  by  no  other. 

In  1855  we  found  on  the  bluff  back  of  Challam  Point  great  numbers  of  trees  that  had  been  twisted  off 
and  uprooted  by  a  tornado  from  the  southeastward.  The  prostrated  trees  were  plainly  visible  on  the  sloping 
hillside  from  the  bay. 

Point  Wilson  is  the  western  point  of  the  entrance  to  Admiralty  inlet.  From  Dungeness  light  it  bears 
E.  by  N.,  distant  nearly  15  miles,  this  course  passing  over  the  outer  edge  of  the  three-fathom  shoal  (Dallas 
bank)  off  Protection  island.  The  extremity  of  the  point  is  composed  of  low  sandy  hillocks,  covered  with 
coarse  grass ;  but  west  of  it  the  hill  rises  200  or  300  feet,  and  again  falls  inshore.  This  appearance  is  well 
seen  in  approaching  it  from  the  strait,  and  is  a  good  maik.  Between  the  point  and  Port  Discovery  the 
shore  is  high,  with  steep  yellow  cliffs,  and  about  midway  a  slightly  projecting  angle  is  formed,  called  Middle 
Point.  To  the  northwest  of  the  point  15  fathoms  can  be  obtained  a  mile  from  the  shore,  but  the  water 
shoals  suddenly,  and  in  running  in  a  fog  the  lead  must  be  kept  going.  Off  the  eastern  end  of  the  point  20 
fathoms  can  be  got  a  ship’s  length  from  shore.  During  ebb  tides  a  very  strong  eddy  current  sets  to  the 
eastward  along  shore  between  Discovery  and  Point  Wilson.  In  1855,  when  coming  out  of  the  inlet  on  the 
large  ebb,  with  scarcely  any  wind,  we  kept  outside  of  the  rip  showing  the  line  of  the  eddy.  A  vessel  two  or 
three  miles  ahead  was  in  the  eddy  at  the  same  time.  We  were  carried  past  Protection  island,  but  she  was 
drifted  back  to  Point  Wilson.  The  Indians  when  bound  to  Dungeness  keep  well  out  in  the  ebb. 

A  light-house  was  recommended  for  this  point,  as  it  presents  many  advantages  over  the  head  on  the 
opposite  side  of  the  inlet. 

When  we  were  last  there  (1857)  a  small  unfinished  log  hut,  called  Fort  Mason,  stood  upon  it. 

It  received  its  present  name  from  Vancouver  in  1792. 

QUIMPER  PENINSULA. 

Between  Port  Discovery  and  Port  Townshend  lies  a  peninsula  three  miles  in  breadth  and  ten  miles  in 
length,  offering  great  advantages  as  a  location  for  a  town.  No  name  has  hitherto  been  applied  to  it,  and  we 
have  ventured  to  designate  it  as  above. 

For  the  description  of  Admiralty  inlet,  Puget’s  sound,  and  adjacent  waters,  see  pages  and - . 

VANCOUVER  ISLAND, 

Originally  called  Quadra  and  Vancouver  by  the  Spanish  commander  and  Vancouver,  who  met  in  the 
Gulf  of  Georgia  in  1792,  the  former  entering  from  the  north,  and  the  latter  from  the  south,  through  the  Strait 
of  Juan  de  Fuca.  The  name  Quadra  has  fallen  into  disuse. 

NORTH  SHORE  OF  THE  STRAIT  OF  JUAN  DE  FUCA. 

From  Point  Bonilla  to  Owen  Point,  forming  the  western  head  of  the  entrance  to  Port  San  Juan,  the 
shore  runs  13  miles  E.  J  N.  It  is  nearly  straight,  rocky,  and  bluff,  with  high  mountains  rising  immediately 
behind  it,  and  all  heavily  wooded.  From  10  to  20  fathoms  are  found  within  half  a  mile  from  the  shore. 
Vessels  are  apt  to  lose  much  of  the  wind  when  close  under  either  shore,  and  at  present  it  is  impossible  to  say 
where  the  strongest  currents  run. 


PORT  SAN  JUAN. 

The  eastern  head  of  the  entrance  is  formed  by  several  large  rocks,  called  Observatory  rocks  on  the  Admi¬ 
ralty  chart  of  1847.  From  Tatoosh  Island  light  they  bear  NE.  by  N.  J  N.,  14  miles  distant.  The  width  of 
the  bay  is  1§  mile  from  point  to  point,  and  their  bearing  E.  J  S.  and  W.  J  N.  from  each  other.  The  length 
of  the  bay  is  3|  miles  on  a  general  course  NE.  f  N.,  and  the  width  almost  uniform  at  1 J  mile  to  the  very 
head,  where  several  streams  enter,  amongst  which  Jire  Cooper  inlet  at  the  northeast,  and  the  river  Gordon  at 
the  north,  where  stands  a  large  Indian  village  called  Onismah.*  Across  the  entrance  a  depth  often  fathoms 
is  found,  except  near  Observatory  rocks,*  where  17  exists  close  to  them.  Outside  we  find  from  15  to  20,  and 


®  English  Admiralty  Chart,  1847. 
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inside  the  bottom  is  very  regular  in  seven  to  ten  fathoms,  up  to  the  head,  where  it  decreases  evenly  to  four 
within  half  a  mile  of  the  shore.  The  eastern  side  has  the  least  number  of  rocks,  and  a  mid-channel  course 
clears  everything  well.  In  heavy  southerly  weather  a  swell  rolls  straight  in,  but  by  anchoring  well  up  on 
either  side  vessels  avoid  it.  The  sides  are  steep,  high,  and  backed  by  heavily  timbered  hills  and  mountains. 
At  a  distance  in  very  clear  weather  it  is  difficult  to  distinguish  the  entrance  unless  one  is  acq^uainted  with 
the  locality,  but  in  moderately  hazy  weather  the  indentation  is  readily  made  out. 

The  approximate  geographical  position  of  Observatory  rocks  is : 


o  /  // 

Latitude .  48  31  30  north. 

Longitude .  124  28  15  west. 


Mcares  first  noted  this  bay  in  his  map,  and  called  the  western  point  Point  Hawksbury.  He  called  Bo¬ 
nilla  Point  Point  Duffire,  after  his  first  officer.  It  was  afterwards  examined  by  the  Spaniards,  and  Vancouver 
stretched  over  to  this  shore  and  plotted  it  on  his  chart.  It  was  surveyed  by  the  United  States  Exploring 
Expedition  in  1841,  and  by  Kellet  in  1847. 

From  Observatory  rocks  the  shore  preserves  the  same  features,  running  east  in  a  straight  line  to  Sher- 
ingkam  Point*  23j  miles,  with  soundings  in  from  six  to  twenty  fathoms  a  mile  from  shore,  and  in  some 
places  ten  fathoms  at  least  two  miles  off,  then  suddenly  dropping  into  50  and  60  fathoms.  From  Sheringham 
on  an  E.  J  N.  course  to  Otter  Point*  the  distance  is  4J  miles,  with  a  curve  in  the  shore  of  one  mile,  but  the 
shore  is  generally  so  uniform  in  its  character  that  it  is  hard  to  recognize  these  points  in  sailing  close  abreast  of 
them. 


SOOKE  INLET. 

From  Sheringham  Point  to  Beechy  Head*  the  distance  is  11 J  miles,  and  the  course  E.  J  N.  The  shore 
is  varied  by  an  indentation  one  mile  deep,  called  Sooke  bay,  and  at  a  distance  of  four  miles  from  Otter  Point 
is  broken  by  a  very  narrow  crooked  entrance,  which  is  Sooke  inlet.  This  leads  to  a  large  sheet  of  water 
three  miles  inland,  called  Sooke  basin.^  One  mile  east  of  this  inlet  is  a  large  islet  called  Secretary  island,* 
and  on  the  western  side  is  a  bright  yellow  bluff,  from  which  makes  out  a  low  sand  spit  NE.  for  half  a  mile 
across  the  entrance.  To  the  eastward  of  this  spit  is  the  passage,  only  100  or  200  yards  wide,  with  an  irregu¬ 
lar  and  rocky  bottom,  and  some  sunken  rocks.  The  currents  run  through  with  great  velocity,  and  a  thorough 
knowledge  of  these  and  the  channel  is  necessary  to  enter  this  place.  When  a  depth  of  ten  fathoms  is  struck 
off  the  entrance  a  high  hill  called  Mount  Maguire*  will  bear  about  NE.  It  is  partially  covered  with  trees, 
but  the  bare  rock  shows  distinctly  in  many  places,  and  this  feature  now  commences  to  distinguish  the  south¬ 
east  part  of  Vancouver  island.  The  shore  in  many  places  is  bare  and  rocky,  with  patches  of  land  covered 
with  fern  and  destitute  of  trees,  and  the  houses  of  settlers  begin  to  appear. 

Off  Beechy  Head  the  water  is  very  deep,  and  the  currents  go  by  with  a  rush.  In  this  vicinity  we 
recollect  the  instance  of  a  United  States  revenue  cutter  striking  the  bold  shore  with  her  flying  jib-boom,  and 
only  striking  her  forefoot  after  the  jib-boom  had  been  carried  away. 

The  approximate  geographical  position  of  Beechy  Head  is : 


O  t  t! 

Latitude . . .  48  18  30  north. 

Longitude .  123  39  27  west. 


The  pronunciation  of  Sooke  is  exactly  like  that  of  the  English  word  “  soak.”  The  Indian  word  is 
T'sok. 

Beecher  hay*  lies  to  the  eastward  of  Beechy  Head.  Its  general  direction  is  north  for  about  a  mile  and  a 
half,  width  about  the  same,  and  the  bottom  is  rocky  and  irregular,  with  deep  water.  Many  rocky  islets  aro 
found  upon  the  eastern  'Side  of  the  bay,  and  two  large  ones  at  the  northern  part.  The  channel  runs  between 
these  with  about  20  fathoms,  and  with  from  seven  to  ten  fathoms  beyond  the  eastern  one.  The  eastern  head 
is  formed  by  Cape  Church,*  This  bay  is  enclosed  by  high  rocky  hills. 

RACE  ROCKS. 

From  Beechy  Head  the  outermost  of  these  rocky  islets  bears  E.  by  N.,  distant  five  miles,  and  its  distance 
from  Bentinck  island,*  close  under  the  main  shore,  is  one  mile.  This  cluster  of  islets  numbers  about  ten 
principal  ones,  which  cover  an  area  of  not  less  than  half  a  mile  square.  They  are  low,  and  the  larger  ones  are 

®  EDglisb  Admiralty  chart,  1847. 
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coTcred  with  grass,  but  are  without  trees  or  bushes.  Stretching  SE.  from  them  for  half  a  mile  the  bottom  is 
irregular,  with  points  of  rock  in  five  fathoms.  The  currents  rush  by  with  great  velocity  and  irregularity, 
attaining  a  rate  of  six  miles  per  hour,  as  we  have  measured  by  the  log.  This  is  a  hard  place  for  sailing 
vessels  when  the  airs  are  light.  See  remarks  in  the  directions  for  Esquimalt  and  Victoria  harbors  from  the 
Race  rocks. 


LIGHT-HOUSE  ON  RACE  ROCKS. 

The  light-house  on  the  Great  Race  has  an  elevation  of  118  feet  above  high  water. 

The  light  is  a  white  lights  showing  a  bright  flash  every  ten  seconds.  The  illuminating  apparatus  is  of 
the  second  order  of  Fresnel,  and  was  first  exhibited  January  1,  18C1.  Under  a  favorable  state  of  the 
atmosphere  it  should  be  seen  from  a  height  of — 

10  feet  at  a  distance  of  16.1  miles. 

20  feet  at  a  distance  of  17.6  miles. 

30  feet  at  a  distance  of  18.8  miles. 

The  approximate  geographical  position  of  the  light  is  : 


o  /  // 

Latitude .  48  17  30  north. 

Longitude . .  123  32  15  west. 

h.  m,  9. 

Or,  in  time .  8  14  09. 


Computed  magnetic  variation  22°  04'  east  in  1861. 

Notice  has  been  published  by  order  of  the  governor  of  Vancouver  island  that  after  the  first  day  of  Octo¬ 
ber,  1864,  the  tower  of  the  light-house  on  the  Race  rocks  will  be  painted  in  alternate  broad  horizontal  bands 
of  black  and  white. 

From  Race  rocks  the  strait  opens  to  the  northward,  and  we  have  the  following  bearings  and  distances 
to  several  important  positions  ; 

Esquimalt  Harbor  light,  north  8J  miles. 

Entrance  of  Victoria  harbor,  N.  by  E.  J  E.  9  miles. 

Trial  islands,  NE.  by  N.  10 J  miles. 

Discovery  island,  NE.  by  N.  15  miles. 

Smith’s  Island  light,  N.  65°  E.  26j  miles. 

New  Dungeness  light,  east  18  miles. 

From  Race  rocks  the  shore  is  very  much  broken  to  Esquimalt  harbor,  first  by  a  narrow  deep  indentation 
called  Pedder  bay,*  its  northern  point  called  William  Head;*  then  Parry  bay*  and  Albert  Head,*  and  just 
before  reaching  Esquimalt  a  long,  low  spit,  with  a  salt  lagoon  behind  it.  Along  this  shore  the  ebb  current  runs 
with  great  strength,  the  water  being  from  40  to  50  fathoms  deep,  and  the  general  set  on  the  Race  islands. 

DIRECTIONS  FOR  ESQUIMALT  AND  VICTORIA  HARBORS  FROM  THE  RACE  ROCKS. 

The  Race  Rocks  tower  can  be  distinctly  seen  at  a  distance  of  12  miles.  On  nearing  it  vessels  should 
round  it  at  a  distance  of  not  less  than  half  a  mile  to  a  mile.  The  outermost  danger  is  a  rocky  patch  of  five 
feet,  lying  SE.  by  E.,  nearly  half  a  mile  from  the  tower. 

On  rounding  the  rocks  Esquimalt  Harbor  fixed  light  will  be  seen,  and  should  be  steered  for  on  a  bearing 
N.  ^  W.,  which  will  lead  clear  of  the  reef  extending  a  short  distance  off  Albert  Head.  Keep  the  bright  light 
in  full  view.  If  a  vessel  gets  too  far  to  the  westward  it  will  appear  dim,  and  shortly  become  shaded  grceuy 
when  she  should  immediately  steer  to  the  eastward  until  it  again  shows  bright.  This  precaution  is  necessary 
on  account  of  the  currents,  which  during  spring  tides  run  as  much  as  six  knots  in  the  neighborhood  of  the  Race 
rocks.  The  ebb  runs  almost  in  a  direct  line  from  the  Canal  de  Haro  to  the  rocks,  and  sets  between  them 
and  the  shore.  There  are  also  tide  rips  in  the  vicinity  dangerous  to  boats  aud  small  craft. 

When  to  the  northward  of  Albert  Head,  and  wishing  to  anchor  in  Royal  bay.  a  vessel  should  bring 
Esquimalt  light  to  bear  N.  by  W.,  when  she  will  have  10  fathoms  good  withholding  ground  about  one  mile 
from  the  light,  or,  if  desired,  she  may  stand  to  the  westward  until  the  light  becomes  shaded  green,  when 
she  should  immediately  anchor. 

®  English  Admiralty  chart,  1847. 
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In  entering  Esqnimalt  harbor  the  light  should  be  left  from  three  to  four  hundred  yards  oh  the  port  hand^ 
and  when  it  bears  S.  by  W.  a  ship  may  anchor  in  seven  fathoms,  or  stand  into  Constance  cove,  (Village  bay.) 
When  the  light  bears  NW.  by  W.  it  changes  from  bright  to  red,  and  shows  the  latter  color  in  the  harbor. 

In  entering  Esquimalt  from  the  eastward  the  light  should  not  be  steered  for  until  it  shows  bright,  which 
is  the  mark  for  clearing  Brotchy  ledge  off  Victoria,  and  Scrogy  rocks  off  Esquimalt.  When  the  light 
changes  from  red  to  bright  it  leads  clear  of  the  Scrogy  rocks  about  120  yards. 

The  course  for  the  entrance  to  Victoria  harbor,  after  rounding  the  Race  light,  is  N.  f  E.,  and  when  Esqui¬ 
malt  light  changes  from  bright  to  red  a  vessel  will  be  one  mile  from  the  shore  in  33  fathoms. 

Ships,  however,  above  the  size  of  coasters,  unless  acquainted  with  the  neighborhood,  are  recommended 
not  to  run  for  Victoria  at  night,  when  they  cannot  enter,  but  rather  to  anchor  in  Royal  bay  for  daylight. 
With  southeasters  and  stormy  weather  a  ship  should  invariably  run  into  Esquimalt  harbor,  which  she  can* 
readily  do  with  the  assistance  of  the  light  on  Fisgard  island. 

ESQUIMALT  HARBOR. 

This  is  the  bay  where  all  the  British  men-of-war  lie.  It  is  in  the  deepest  part  of  the  large  indentation 
called  Royal  bay.*  The  entrance  is  a  quarter  of  a  mile  wide,  and  has  two  rocky  heads  on  either  hand,  the 
western  having  Fisgardt  island  off  it,  and  the  eastern  outlying  sunken  rocks  south  of  it,  with  several  islets. 
From  the  entrance  the  general  direction  of  the  bay  is  N.NW.,  and  the  extreme  length  two  miles.  After 
passing  the  heads  the  harbor  opens  to  the  east,  forming  a  small  beautiful  bay,  called  Village  bay,  or  Con¬ 
stance  cove,  where  men-of-war  anchor  in  a  uniform  depth  of  six  fathoms.  In  the  entrance  are  seven  and 
eight  fathoms,  and  the  approaches  for  a  mile  give  from  10  to  13  fathoms. 

At  the  head  of  the  harbor  is  Mount  Seymour.* 

Five  miles  west  of  the  head  of  Esquimalt  bay  is  the  head  of  a  large  bay  coming  from  the  north,  and 
opening  into  the  inside  channel  to  the  Nahny'moh  coal  mines. 

LIGHT  HOUSE  AT  ESQUIMALT  HARBOR. 

The  building  is  erected  on  Fisgard  island,  on  the  western  side  of  the  entrance  to  Esquimalt  harbor.  It 
consists  of  a  keeper's  dwelling  of  brick,  with  a  tower  57  feet  in  height,  whitewashed,  and  surmounted  by  a 
lantern  painted  red. 

•the  illuminating  apparatus  is  of  the  fourth  order  of  the  -system  of  Fresnel,  and  shows  a  Jixed  light, 
visible  through  an  arc  of  220°  of  the  horizon.  Through  20°  it  exhibits  a  green  light,  through  58°  a  bright 
or  white  light,  and  through  142°  a  red  light.  It  will  show  green  when  bearing  between  N.  by  E.  §  E.  and  N. 
\  W.,  white  from  N.  J  W.  to  N  W.  by  W.  J  W.,  and  red  towards  the  harbor,  or  from  NW.  by  W.  J  W.  to  S.SE. 

It  is  placed  at  an  elevation  of  70  feet  above  the  level  of  the  sea  at  high  water,  and  in  favorable  states  of 
the  atmosphere  should  be  visible  from  a  height  of — 

10  feet  at  a  distance  of  13.2  miles. 

20  feet  at  a  distance  of  14.7  miles. 

The  approximate  geogi-aphical  position  of  the  light  is : 


O  /  ft 

Latitude .  48  25  38  north. 

Longitude . .  123  27  10  west. 

h.  m.  8, 

Or,  in  time .  8  13  48.7. 


Computed  magnetic  variation  22°  05'  east  in  1861. 

The  light  was  first  exhibited  November  19,  1860. 

VICTORIA  HARBOR. 

The  entrance  to  this  harbor  is  2J  miles  east  of  Esquimalt.  As  the  channel  is  very  contracted,  crooked^ 
and  obstructed  with  a  10-feet  bar,  vessels  usually  anchor  outside  in  10  or  15  fathoms,  taking  care  to  Avoid 
Brotchy  h  dge,^  with  only  seven  feet  of  water  upon  it,  lying  about  half  a  mile  S.SE.  of  the  eastern  head,  and 
SW.  ^  W.  from  Mount  Beacon,*  upon  which  was  a  range,  with  one  on  the  shore.  We  believe,  however,  that 
the  ledge  has  been  marked  by  a  spar  buoy  since  our  visit  there.  The  channel  inside  is  well  marked  out  by 

®  English  Admiralty  chart,  1847. 
j-  English  charts  of  1861  call  it  Fishguard. 
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buoys,  but  a  pilot  is  necessary  to  carry  a  vessel  in.  The  whole  length  of  the  harbor  is  about  three  or  four 
miles,  with  an  average  width  of  one-fifth  of  a  mile.  It  is  very  tortuous,  and  the  head  stretches  west  nearly 
to  the  head  of  Esquimalt  bay,  where  a  portage  exists. 

The  approaches  to  the  harbor  are  deep  outside  of  Brotchy  ledge,  and  from  10  to  20  fathoms  are  found 
inside  of  it. 

The  approximate  geographical  position  of  Mount  Beacon  is  : 

o  / 

Latitude .  48  24j  north. 

Longitude .  123  22 J  west. 

The  Hudson  Bay  Company  has  a  flourishing  settlement  and  trading  establishment  a  mile  and  a  half 
within  the  entrance,  and  much  of  the  surrounding  country  is  well  cultivated,  but  the  settlement  hereabout 
must  spread  toward  Esquimalt,  or  upon  that  harbor,  not  only  on  account  of  its  superior  excellence,  but  because 
fresh  water  is  scarce  about  Victoria.  A  steamer  runs  regularly  between  Victoria  and  Portland,  (1864.) 

The  shores  are  comparatively  low,  but  rocky,  and  covered  in  part  by  trees,  reminding  one  of  the  rocky 
parts  of  the  coast  of  Massachusetts  and  Maine. 

TRIAL  ISLANDS. 

These  islands  lie  four  miles  E.SE.  from  the  entrance  of  Victoria  harbor,  with  a  rocky,  irregular,  and 
moderately  low  shore.  The  islands  are  small  in  extent,  and  the  currents  set  by  them  with  great  velocity. 

DISCOVERY  AND  CHATHAM  ISLANDS. 

The  former  of  these  two  islands  lies  2  J  miles  off  the  southeast  point  of  Vancouver  island.  It  is  about  a 
mile  in  extent,  230  feet  high,  partially  covered  with  trees,  and  consists  of  granite  rock,  which  shows  in  places 
without  a  particle  of  vegetation. 

Northwest  of  it,  and  separated  by  a  narrow  and  intricate  channel  full  of  rocks,  lies  Chatham  island » 
(composed  of  several  small  islets,)  somewhat  smaller  in  extent,  and  not  so  high  as  Discovery  island,  but 
similar  in  appearance  and  formation.  Between  these  two  islands  and  Vancouver  lies  an  extensive  bay  nearly 
filled  with  rocks  and  reefs,  the  main  body  being  called  the  Chain  islands.  Close  around  the  western  side  of 
Discovery  and  Chatham  is  a  channel,  having  from  7  to  17  fathoms,  but  it  is  only  fit  for  small  craft.  From 
the  western  part  of  Chatham  to  Cadboro’  Point  the  distance  is  about  three-quarters  of  a  mile.  Numerous 
rocks  show  close  to  the  point. 

The  approximate  geographical  position  of  the  middle  of  Discovery  island  is : 

o  t 

Latitude .  48  26  north. 

Longitude .  123  14 J  west. 

A  light-house  is  much  needed  upon  Discovery  island,  as  marking  the  southwest  point  of  the  southern 
entrance  to  the  Canal  de  llAro. 

The  islands  were  named  by  Kellett  after 'Vancouver’s  two  ships. 

ARCHIPELAGO  DE  HARO. 

This  extensive  group  of  islands  was  first  seen  by  Lopez  Gonzales  de  Haro,  in  1789;  next  by  Quimper, 
in  1790;  and  first  circumnavigated  by  Don  Francisco  Eliza,  in  1791.  Vancouver,  in  1792,  passed  through 
the  Rosario  strait  from  the  south,  and  gives  a  good  representation  of  the  channel  and  islands,  his  boats 
evidently  working  among  them.  Galiano  and  Valdes,  in  1792,  about  a  month  later  than  Vancouver,  passed 
through  one  of  the  straits  from  the  north,  and  represented  the  mass  of  islands  as  one  which  they  designated 
Isla  de  San  Juan.  The  agents  and  factors  of  the  Hudson  Bay  Company,  doubtless,  knew  most  of  the 
channels  and  islands  subsequently ;  still,  up  to  1853,  they  exhibited  only  eye-sketches  of  the  Canal  de  Haro, 
north  and  east  of  Sidney  island.  In  1841  the  United  States  Exploring  Expedition  made  the  reconnaissance 
of  the  archipelago,  but  did  not  l^y  down  the  islands  on  the  western  side  of  the  Canal  de  Haro.  The 
Rosario  strait  was  surveyed,  and  called  Ringgold’s  channel.  Most  of  the  islands,  channels,  points,  &c.,  were 
named  after  officers  and  vessels  of  the  navy,  and  it  is  said  to  have  been  intended  to  call  the  whole  group 
the  Navy  archipelago.  The  Canal  de  Haro  is  erroneously  called  the  Canal  de  Arro. 

The  Canal  de  Haro  and  Rosario  strait  were  surveyed  by  the  United  States  Coast  Survey  in  1853  and 
1854,  and  the  archipelago  called  Washington  sound. 
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CANAL  DE  HARO. 

The  Bouthcrn  entrance  to  this  strait  may  be  said  to  lie  between  Discovery  island  and  the  point  of 
Bellevue  or  San  Juan  island,*  nearly  northwest  and  seven  miles  distant.  Starting  from  this  line  and  about 
three  miles  from  Discovery,  a  course  NW.  by  N.  for  16  miles  will  run  through  the  first  stretch  of  the  strait ; 
thence  an  abrupt  turn  is  made  towards  the  eastward,  and  the  way  out  can  be  readily  seen  between  the 
islands.  The  next  course  is  NE.  ^  E.  for  11  miles;  finally,  N.NW.  miles,  and  a  run  of  seven  miles  on 
that  course  will  carry  a  vessel  into  the  middle  of  the  Gulf  of  Georgia. 

Commencing  at  the  starting  point,  we  have  Bellevue  island  on  the  eastward,  and  pass  it  at  the  distance 
of  IJ  mile.  Its  mountains  rise  to  1,070  feet,  and  some  of  them  are  only  partially  covered  with  wood.  The 
bluffs  are'  very  precipitous  and  inaccessible,  and  the  depth  of  water  close  to  them  is  as  much  as  150  fathoms. 
The  greater  extent  of  the  strait  is  to  the  westward,  stretching  off  into  bays  and  passages  among  the  islands. 
Cordova  hay]  is  the  only  available  anchoiage  about  this  entrance.  It  commences  at  Gordon  Head,  5J  miles 
NW.  by  W.  J  W.  from  Discovery  island;  then  stretches  westward  for  two  miles,  and  gradually  curves  to 
the  N.NW.,  with  a  long  high  bluff,  broken  and  bright,  at  Cowichin  Hcad.X  Back  of  the  southwest  part  of 
the  bay  rises  a  bold  rocky-topped  hill,  (named  Mount  Douglas,])  which  reaches  a  height  of  690  feet.  Fresh 
water  is  obtainable  on  the  southern  shores  of  the  bay.  The  northern  limit  of  the  bay  is  Darcy  island,] 
N.  J  W.  four  miles  from  Gordon  Head,  and  on  this  course  and  mile  from  the  head  is  Zero  rock,]  admail 
white  rock,  showing  a  few  feet  above  water,  with  plenty  of  water  around  it,  but  foul  bottom  and  a  patch  of 
kelp  a  few  hundred  yards  N.NW.  of  it.  A  mile  and  a  quarter  west  of  it  is  a  sunken  rock.  In  the  bay  a 
depth  of  not  over  20  fathoms  is  found,  decreasing  irregularly  in  advancing,  but  in  the  southern  portion 
affording  capital  holding  ground  in  10  fathoms.  A  mile  and  a  half  E.SE.  from  Gordon  Head  are  patches  of 
kelp  and  foul  bottom. 

When  miles  within  the  entrance  the  width  of  the  strait  decreases  to  3J  miles,  having  Darcy  island 
(low  and  wooded)  on  the  west,  with  a  small  islet  off  its  NE.  face,  and  very  large  fields  of  kelp  stretching 
far  off  the  southeast  point  into  the  Canal.  In  one  of  these  fields  we  discovered  in  1854  a  sharp-pointed 
rock,  which  has  been  named  Unit  rock,{l)  lying  S.  72°  E.  from  the  SE.  point  of  Darcy  island,  and  distant 
from  it  three-quarters  of  a  mile.  The  small,  sharp  apex  of  this  rock  rises  about  three  feet  above  the  very 
lowest  tides.  In  recent  charts  deep  water  is  placed  around  it,  and  when  the  coast  surveying  brig  Faunt- 
leroy  beat  through  the  field  the  existence  of  this  danger  was  unknown. 

Since  its  discovery  several  rocks  covering  a  space  of  half  a  mile  square,  and  bearing  S.  72°  E.  from 
the  SE.  point  of  Darcy  island,  have  been  found.  They  are  marked  by  a  field  of  kelp,  and  one  point 
uncovers  at  the  lowest  tides.  Near  mid-channcl  a  depth  of  155  fathoms  is  found. 

The  island  to  the  eastward,  nearly  abreast  of  Darcy,  with  a  small  cove  at  its  southern  end,  is  Henry 
island,(2)  having  a  high,  rocky  precipitous  front,  and  a  swirling  current  around  it.  Further  on  and  to  the 
westward  is  the  southeast  end  of  Sidney  island,{3)  IJ  mile  northward  of  Darcy,  with  the  Dot  rocks 
between  them,  but  nearer  Sidney.  This  island  is  not  high  like  those  on  the  other  side  of  the  channel,  and  a 
landing  is  easily  made  at  any  point.  The  channel  here,  10  miles  from  the  entrance,  is  2|  miles  wide.  To 
the  eastward  it  opens  beyond  the  north  end  of  Henry  island,  with  high  mountainous  islands  bounding  the 
view.  To  the  westward  lie  a  couple  of  long,  narrow  islands  a  mile  from  Sidney,  and  between  them  and  the 
latter  is  good  anchorage  and  capital  fishing  ground  for  halibut ;  that  near  the  canal  is  named  Halibut  island.(l) 
The  moderately  low  wooded  islands,  three  or  four  miles  ahead,  and  on  the  western  side  of  the  channel,  have 
not  been  named.  Between  them  runs  the  inside  channel  for  steamers  to  the  Nahnymoh  coal  mines.  The 
background  of  the  view  is  occupied  by  wooded  islands,  overlapping  each  other  and  appearing  like  a  continuous 
shore.  The  large  high  island  on  the  eastern  side,  15  miles  from  the  entrance,  is  Stuart  island, {i)  and  the 
canal  is  here  contracted  to  a  breadth  of  only  two  miles,  this  being  the  narrowest  part.  Two  and  one-eighth 


o  San  Juan  on  Enf^lish  Admiralty  charU  of  1847  and  -  59  ;  Bellevue  by  the  Hudeon  Bay  Company  ;  Rodgers  by  the 
U.  8.  Exploring  Expedition,  1841. 

t  English  Admiralty  chart,  1847.  On  that  of  1859  Cordova  bay  is  called  Cormorant  bay. 
j  The  name  of  the  Indian  tribe  in  this  vicinity.  Admiralty  chart,  1847. 

(1)  Named  by  the  U.  S.  Coast  Survey,  1854. 

(2)  Named  by  the  U.  8.  Exploring  Expedition,  1841. 

(3)  English  Admiralty  chart,  1847. 

(4)  Named  on  the  English  Admiralty  chart,  1847. 
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miles  S.  67®  W.  from  the  western  point  of  Stuart  island,  the  British  surveying  steamer  Plumper  found 
(1858)  a  rock  covered  at  a  quarter  flood,  and  having  irregular  bottom  around  it  for  the  space  of  half  a  mile 
square,  with  soundings  from  5  to  20  fathoms.  One  mile  NW.  of  Stuart’s  island  a  depth  of  190  fathoms  is 
found. 

Stuart  island  in  many  places  is  very  high  and  precipitous,  and  covered  with  timber,  but  in  some  parts 
sparsely.  Near  its  southwest  head  a  perpendicular  wall  of  rock  serves  also  to  distinguish  it.  After  passing 
the  western  end  of  this  island  at  the  distance  of  a  mile,  the  channel  takes  an  abrupt  turn  to  the  eastward, 
and  the  Gulf  of  Georgia  is  seen.  The  course  now  is  NE.  J  E.  for  11  miles,  having  on  the  northwest  side 
Satuma  island,  which  rises  into  mountains.  Java  Head,{\)  near  its  eastern  extremity,  stands  up  perpen¬ 
dicularly  nearly  700  feet,  but  the  extreme  part,  called  East  Point,*  is  a  long  sloping  point,  in  many  places 
destitute  of  trees.  The  small  island  lying  oflF  its  north  shore  is  Tumbo.* 

On  the  east  side  the  waters  open  well  to  the  southeast,  and  the  islands  rise  in  high  hills  and  mountains. 
The  large  island  abreast  of  Java  Head  is  Waldron,*  which  has  good  anchorage  oflF  its  southwest  side,  where 
the  shore-line  curves  well  in.  The  western  point  is  low  and  sandy;  the  southern,  called  Point  Disney,*  is 
perpendicular,  high  and  rocky.  Off  its  northern  face  lie  two  islets,  called  Skipjack  islands.{2)  The  western 
one  is  about  a  mile  from  Waldron,  moderately  high,  and  wooded;  the  eastern  is  smaller,  about  40  feet  high, 
destitute  of  trees,  but  covered  with  grass,  and  lies  a  mile  east  of  the  former.  Between  these  lies  a  sunken 
rock,  and  the  current  rushes  by  with  great  velocity. 

On  some  recent  maps  two  islands,  called  Adolphus  and  George,  are  laid  down  close  to  the  Skipjacks,  but 
in  1853  we  examined  the  vicinity  and  satisfied  ourselves  that  they  did  not  then  exist. 

When  East  Point  bears  NW.  by  W.  f .  W  two  miles  distant,  the  west  end  of  Patos  island{3)  will  bear 
N.NE  2 J  miles,  and  the  west  end  of  the  Sucia  group, (A)  E.NE.  3 J  miles ;  the  course  out  lying  N.NW. 
between  Patos  and  East  Point,  which  are  2|  miles  apart.  Seven  miles  on  this  course  carries  to  the  middle 
of  the  Gulf  of  Georgia.  Close  off  East  Point  is  found  a  depth  of  120  fathoms,  and  off  Patos  island  170 
fathoms.  All  these  islands  are  moderately  high  and  covered  with  wood.  They  are  rugged  and  irregular, 
composed  of  sandstone  and  conglomerate,  upheaved  until  the  strata  are  nearly  perpendicular  in  some  places, 
and  interspersed  with  small  veins  of  lignite. 

West's  reej\5)  lies  S.  66®  W.,  one  mile  from  the  SW.  point  of  Sucia;  it  has  less  than  two  fathoms 
upon  it,  and  is  marked  by  a  largo  mass  of  kelp. 

The  approximate  geographical  position  of  two  or  three  points  will  serve  to  check  the  courses  above  given : 

East  point  of  Discovery  island,  latitude  48°  25'  N.,  longitude  123°  14'  W. 

West  point  of  Stuart  island,  latitude  48°  41'  17".5  N.,  longitude  123®  14'  29".6  W. 

West  point  of  Patos  island,  latitude  48°  47'  03"  N.,  longitude  122°  57'  3l".2  W. 

The  number  of  islands  and  the  intricate  channels  lying  between  the  two  straits  we  shall  not  attempt  to 
describe.  A  proper  appreciation  of  them  can  only  be  obtained  from  the  chart.  The  position  of  the  islands 
are  shown  on  sketches  issued  from  the  Coast  Survey  office  in  1854  and  1858. 

SMITH’S  ISLAND. 

Returning  to  the  Strait  of  Fuca  to  enter  the  Rosario  strait,  we  notice,  first,  Smith's  island,  lying  at  the 
eastern  termination  of  the  Strait  of  Juan  de  Fuca,  within  six  miles  of  Whidbey  island,  and  seven  miles 
broad  off  the  southern  entrance  to  the  Rosario  strait.  It  is  quite  small,  not  occupying  half  a  square  mile, 
and  rises  regularly  from  the  eastern  to  the  western  extremity,  where  it  attains  a  height  of  about  55  feet, 
with  an  almost  perpendicular  cliff  of  clay  and  gravel.  It  sustained  a  few  dreary  looking  trees,  but  none  of 
great  thickness  or  height,  and  the  surface  is  covered  with  a  growth  of  bushes  ten  or  twelve  feet  high.  There 
is  no  fresh  water  to  be.  found  on  the  island,  and  two  or  three  feet  below  the  surface  is  a  stratum  of  hard,  dry 
clay  with  pebbles. 

(1)  Named  by  the  U.  S.  Exploriog  Expedition  in  1841.  On  the  English  Admiralty  chart  of  1859  it  is  called  Monarch 
Head. 

®  Named  by  the  U.  S.  Exploring  Expedition,  1841. 

(2)  So  called  by  the  U.  S.  Exploring  Expedition,  1841.  Named  Wooded  island  and  Bare  island  by  U.  S.  Coast  Survey 
in  1853. 

(3)  Old  Spanish  name.  Called  Gourd  island  by  the  U.  S.  Exploring  Expedition,  1841. 

(4)  Old  Spanish  name.  Sucia  signifies  muddy.  The  harbor  on  the  east  has  a  soft  muddy  bottom.  The  U.  S.  Exploring 
Expedition  called  them  the  Percival  group,  1841.  The  Indian  name  is  Choo-gA-nung. 

(6)  Discovered  and  named  by  the  U.  S.  Coast  Survey,  1858.  Called  Plumper  reef  on  English  Admiralty  chart,  1859. 
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A  very  small,  low  islet  called  Minor,*  exists  one  mile  northeast  of  Smith’s  island,  and  at  very  low 
tides  is  connected  with  it  by  a  narrow  ridge  of  boulders  and  rocks.  A  field  of  kelp  extends  to  the  westward 
of  Smith’s  island  for  1 J  mile,  and  has  a  width  of  a  mile.  In  sailing  through  this  field  we  found  the  depth 
of  water  very  uniform  at  6  J  fathoms,  and  in  no  place  did  we  get  leas.  The  bottom  is  hard  and  sandy,  and  no 
rocks  have  been  discovered  in  it.  Another  smaller  field  is  seen  to  the  westward  of  the  one  just  mentioned. 
Good  anchorage  is  found  on  the  north  side  of  the  island,  east  of  the  kelp,  in  from  10  to  5  fathoms,  and  on  the 
south  side,  east  of  the  kelp,  in  from  10  to  8  fathoms,  hard  bottom.  We  parted  our  cable  here  in  a  south¬ 
east  gale,  but  the  smooth  sandy  bottom  enabled  us  afterwards  to  secure  the  anchor.  Off  the  eastern  end  of 
the  small  islet  very  deep  water  is  found  close  to  it. 

THE  LIGHr-HOUSE  ON  SMITH’S  ISLAND. 

This  structure  consists  of  a  keeper’s  dwelling,  with  a  tower  rising  through  it,  and  surmounted  by  an  iron 
lantern  painted  red.  Its  height  is  41J  feet  above  the  surface  of  the  ground,  and  about  90  feet  above  the 
mean  level  of  the  sea.  The  dwelling  and  tower  are  plastered  and  whitewashed,  and  situated  on  the  highest 
part  of  the  island,  near  the  southwest  point.  All  the  trees  have  been  cut  down  to  afford  a  clear  horizon  in 
every  direction.  The  illuminating  apparatus  is  of  the  fourth  order  of  Fresnel,  shows  a  revolving  white  light, 
with  a  flash  every  half  minute,  and  should  be  seen  from  a  height  of — 

10  feet  at  a  distance  of  14 J  miles. 

20  feet  at  a  distance  of  16  miles. 

30  feet  at  a  distance  of  17  miles. 

It  was  first  exhibited  on  the  18th  of  October,  1858,  and  shows  from  sunset  to  sunrise. 

The  approximate  geographical  position  of  the  light,  as  determined  by  the  Coast  Survey,  is : 


o  /  // 

Latitude . . .  48  19  01.0  north. 

Longitude .  122  50  02  west. 

h.  m.  8. 

Or,  in  time . . .  8  11  20.1. 


The  light  shows  into  the  entrances  of  Canal  de  Haro,  Rosario  strait,  and  Admiralty  inlet,  and  out  into 
the  Strait  of  Juan  de  Fuca.  • 

The  following  bearings  and  distances  will  show  the  relative  position  of  Smith’s  island : 

From  Discovery  island  it  lies  ‘east  16J  miles. 

From  Race  Island  light  NE.  by  E.  £  E.  26J  miles. 

From  New  Dungeness  light  NE.  by  N.  13§  miles. 

From  Point  Wilson  NW.  J  N.  11  miles. 

From  southwest  point  of  the  entrance  to  Rosario  strait  S.  J  E.  6§  miles. 

This  island  was  discovered  by  Eliza  in  1791,  and  named  Isla  de  Bonilla. 

Vancouver  gave  it  no  name. 

It  was  called  Blunt’s  island  by  the  United  States  Exploring  Expedition  in  1841. 

Called  Smith’s  island  on  the  English  Admiralty  chart  of  1847,  and  is  generally  known  by  it. 

Fields  of  kelp, — Three  miles  S.  ^  E.  of  Smith’s  island  is  a  field  of  kelp  over  a  mile  long  by  a  mile  wide. 
Through  it  the  soundings  range  from  six  to  twelve  fathoms,  and  the  bank  stretches  off  to  the  E.SE.  for  two 
miles,  with  ten  and  twelve  fathoms  upon  it.  This  locality  requires  sounding  out,  as  it  would  prove  a  great 
advantage  for  vessels  drifting  at  the  mercy  of  the  currents  to  know  of  the  existence  of  such  anchoring  grounds. 
The  detailed  hydrography  of  all  this  sheet  of  water  eastward  of  the  Race  islands  will  develop  many  interesting 
features  of  bottom. 

Bearing  W.  J  S.  from  Smith’s  island,  and  eight  miles  distant,  is  another  field  of  kelp  nearly  a  mile  in 
extent.  We  came  unexpectedly  upon  it  at  night,  in  1854,  during  a  heavy  blow,  with  rain.  It  was  not  then 
marked  on  any  chart.  Next  morning  we  sounded  through  it,  and  found  the  depth  of  water  very  uniform  at 
5  fathoms. 

Recent  partial  examinations  show  that  this  field  marks  the  NE.  portion  of  the  bank  lying  nearly  north 
and  south,  with  a  length  of  4  miles,  and  a  breadth  of  1 J  mile  within  the  limits  of  the  20-fathom  line. 

We  have  named  it  the  Hein  hank. 


®  Named  by  the  U.  S.  Coast  Survey  in  1864. 
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The  field  laid  down  on  the  Amiralty  chart  of  1847 — nearly  on  this  course,  and  four  miles  from  Smith’s 
island,  having  only  2  fathoms  marked  upon  it — has  been  sought  for,  but  not  found. 

One  mile  south  of  the  southeastern  point  of  Bellevue  island,  and  miles  N  W.  by  W.  J  W.  from  Smith’s 
island,  lies  a  small  field  of  kelp  about  half  a  mile  square,  with  thre?  fathoms  marked  upon  it;  but  we  have 
been  informed  that  the  Hudson  Bay  Company’s  steamer  Otter  found  as  little  as  6  feet  of  water  within  its 
limits.  Recent  examinations  show  that  this  is  connected  by  a  4-fathom  bank  with  the  SE.  end  of  San  Juan 
island,  and  stretches  S.SE.  therefrom  for  2J  miles,  with  a  breadth  of  three-quarters  of  a  mile  within  the  limit 
of  the  10-fathom  line.  It  is  named  the  Salmon  bank. 

All  these  fields  and  patches  of  kelp  should  be  avoided,  as  they  denote  rocky  bottom ;  and  isolated 
points  of  rock  frequently  exist  among  them  and  escape  even  a  very  scrutinizing  survey. 

Shoah. — ^E.  by  N.  miles  from  Discovery  island,  and  S.  by  W.  J  W.  4J  miles  from  the  Hudson 
Bay  Company’s  settlement  on  Bellevue  island,  is  an  11 -fathom  shoal  a  mile  or  two  in  extent;  but  the  very 
few  soundings  upon  it  leave  the  precise  extent  and  smallest  depth  of  water  doubtful,  (1857.) 

Recent  partial  examinations  show  that  the  extent  of  this  Middle  hank  is  about  square  miles  within 
the  limits  of  the  20  fathom  line. 

NE.  J  N.  7j  miles  from  Race  rocks,  and  SE.  by  S.  4  miles  fiDm  th6  entrance  to  Victoria  harbor,  are 
a  couple  of  spots  showing  9  and  13  fathoms.  It  is  named  the  Constance  bank. 

Off  Point  Partridge  (the  western  head  of  Whidbey  island)  is  a  10-fathom  bank,  with  muddy  bottom. 
We  have  run  across  it  and  found  this  depth,  but  the  locality  has  not  been  sounded  out. 

This  bank  was  discovered  by  Vancouver  in  1792. — (Vol.  I,  p.  291.) 

We  have  named  it  the  Partridge  bank, 

ROSARIO  STRAIT. 

This  strait  was  first  seen  by  Qnimper  from  Port  Discovery,  and  called  “  Boca  de  Flon.”  From  Pro¬ 
tection  island  he  could  see  through  the  whole  length  of  the  strait ;  he  could  not  see  Deception  Pass  from 
there. 

Eliza  passed  through  it  in  1791,  and  called  it  the  Canal  de  Fidalgo. 

Vancouver  passed  through  it  in  1792,  and  gives  its  peculiarities  very  well. 

Galiano  and  Valdes  came  through  it  in  1792,  and  called  it  Canal  de  Fidalgo. 

The  United  States  Exploring  Expedition,  in  1841,  called  it  Ringgold’s  Pass  channel. 

The  English  Admiralty  chart  of  1847  has  it  Rosario  strait,  and  by  this  name  it  is  always  known  on  the 
Pacific. 

Rosario  strait  is  the  eastern  of  the  two  principal  channels  running  through  the  Archipelago  de  Haro, 
between  Vancouver  island  and  the  main.  Its  southern  entrance  lies  N.  by  E.,  distant  7  miles  from  Smith’s 
island,  and  is  4J  miles  wide.  The  western^ point  of  the  entrance  is  formed  by  a  point  running  out  from 
Watmough  Head y{l)  which  is  450  feet  high  and  on  the  southeast  part  of  Lopez  island.{2)  Off  this  point 
lie  several  rocky  islets,  with  deep  water  among  them  and  a  rushing  current.  The  outer  one,  named  South¬ 
west  island, (3)  is  about  50  feet  high,  rocky,  flat-topped,  destitute  of  bush  or  tree,  narrow,  and  about  one-third 
of  a  mile  in  length,  east  and  west.  S.  83^  E.  from  it,  at  a  distance  of  half  a  mile,  lies  Entrance  rock,  pos¬ 
sibly  bare  at.  the  lowest  tides.  A  patch  of  kelp  exists  upon  and  around  it,  but  the  kelp  is  generally  run 
under  the  surface  of  the  water  by  the  strength  of  the  current.  We  discovered  and  named  this  rock  in  1854, 
The  English  Admiralty  chart  of  1859  calls  it  Davidson’s  rock. 

The  whole  southern  face  of  Lopez  island  is  guarded  by  rocks  and  reefs.  The  island  itself  is  very  rocky 
and  moderately  low. 

On  the  eastern  side  of  the  entrance  is  a  small  wooded  islet  called  Deception  island, (3)  at  the  mouth  of 
Deception  Passy  an  intricate  and  very  narrow  3-fathom  channel,  3  miles  long,  running  between  the  north  end 
of  Whidbey  island  and  the  south  end  of  Fidalgo  island.{i)  In  1841  the  United  States  brig  Bainbridge 

(1)  Named  Watmough  Head  by  [the  U.  S.  Exploring  Expedition  in  1841.  On  the  first  sheets  of  the  U.  S.  Coast 
Survey  called  Walmough  Head.  On  the  English  Admiralty  chart  of  1859  called  Walmouth  Hill.  The  Indian  name  is 
Koo-chaad-kwun. 

(2)  Vancouver  determined  it  to  be  an  Island  in  1792.  In  1841  the  U.  8.  Exploring  Expedition  named  it  Chauncey's 
island.  English  Admiralty  chart  of  1847  has  it  Lopez  island,  and  always  known  by  this  name  on  the  coast. 

(3)  Named  by  the  U.  S.  Coast  Survey  in  1854. 

(4)  Named  by  Eliza  in  1791.  Called  Perry’s  island  by  the  U.  S.  Exploring  Expedition  in  1841. 
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passed  through  it  from  the  eastward.  It  is  the  Boca  de  Flon  of  Eliza,  1791,  but  is  now  known  only  by  the 
apt  designation  given  above. 

Vancouver  called  it  Deception  Pass  in  1792 ;  Galiano  and  Valdez  called  it  Boca  de  Flon,  thinking  with 
Eliza  that  it  was  the  strait  of  that  name  seen  by  Quimper  in  1790.  It  was  named  Deception  Pass  by  the 
United  States  Exploring  Expedition  in  1841. 

In  the  middle  of  the  entrance  to  Rosario  strait  Vancover  anchored  in  37  fathoms,  black  muddy  bottom, 
in  1792. 

When  at  the  entrance,  and  1 J  mile  from  the  western  side,  a  line  will  pass  clear  of  everything  from  one 
end  of  the  strait  to  the  other.  This  course  is  N.  by  W.  J  W.,  and  the  distance  19  J  miles  to  the  north  entrance. 
It  passes  between  Bird  and  Belle  rocks,  and  almost  tangent  to  Point  Lawrence,  on  Orcas  island.  Taking 
the  courses  through  the  mid-channel  we  should  have  the  following ;  NW.  by  N.  §  N.  for  11 J  miles ;  N.  by 
E.  f  E.  for  miles ;  and  NW.  J  W.  for  miles — making  a  total  of  21 J  miles. 

The  shore  for  the  first  two  miles  on  the  western  side  is  moderately  high,  declining  to  a  point,  a  quarter  of  a 
mile  off  which  lies  Kellett's  ledge,(l )  bare  at  the  lowest  tides,  and  having  deep  water  all  around  it.  The  ledge  is 
marked  by  a  mass  of  kelp.  Thence  the  shore  makes  a  deep  bend  for  a  mile  to  the  westward,  with  a  low 
beach  and  marsh,  over  which  Lopez  bay [2)  can  be  seen.  This  bend  is  called  Shoal  bight, and  has  from 
6  to  10  fathoms  for  a  mile  out,  with  level  sandy  bottom.  In  mid-channel  rise  the  Bird  Rocksy{\)  about  40 
feet  high,  consisting  of  three  small  rocky  islets  very  close  together,  and  running  in  a  north  direction.  They 
are  somewhat  pyramidal  in  form,  and  during  the  summer  show  yellowish,  on  account  of  the  parched  grass 
and  the* color  of  the  rocks.  Abreast  of  them,  on  the  western  side,  is  a  narrow  opening  between  two  low 
rocky  heads  of  Lopez  and  Decatur  islands. {i)  Inside  is  a  line  of  islets  ranging  from  the  north  head,  and 
making  the  channel  run  towards  the  south.  This  barrier  is  called  the  Lopez  Chain,(l)  and  the  entrance  the 
Lopez  Pa8s.(l)  Several  large  islands  are  found  inside.  Vancouver’s  boats  evidently  were  in  this  bay,  as 
his  chart  gives  a  good  general  idea  of  it.  The  anchorage  of  Shoal  bight  continues  some  distance  northward 
of  this  opening,  and  abreast  of  some  moderately  high  white  bluffs.  N.NE.  three-quarters  of  a  mile  from 
Bird  rocks  lies  Belle  rock,  directly  in  mid-channel,  making  a  \^ry  dangerous  position.  It  shows  4  feet 
above  the  very  lowest  tides,  and  is  covered  by  a  patch  of  kelp,  which  is,  however,  generally  run  under  by 
the  strength  of  the  currents.  The  rip  upon  it  can  sometimes  be  seen  when  the  water  is  smooth,  but  with 
light  winds  and  high  tides  its  existence  would  not  be  suspected.  On  all  sides  of  it  the  water  is  very  deep. 
The  extent  of  rock  above  water  is  about  20  feet  square.  We  discovered  and  named  this  danger  in  1854,  and 
while  placing  a  signal  upon  it  noticed  that  the  tide  rose  nearly  1 J  foot  while  the  current  was  yet  running  ebb 
at  the  rate  of  3  miles  an  hour.  Between  it  and  the  Bird  rocks  there  is  a  submarine  ridge  with  plenty  of 
water,  but  marked  by  strong  eddies.  The  steamship  Republic  lately  ran  upon  this  rock,  and  more  recently 
the  pilot-boat  Potter. 

After  passing  Deception  island  on  the  east  side  of  the  entrance,  the  face  of  Fidalgo  island  is  high,  pre¬ 
cipitous,  and  bare  for  two  or  three  miles  in  a  northwest  direction.  This  is  called  Sares  Head.*  It  then 
sweeps  to  the  north,  changing  to  the  westward  until  abreast  of  and  two  miles  from  Belle  rock.  In  this  deep 
bay,  and  lying  well  off  shore,  are,  first,  Williamson's  rocks,*  a  cluster  of  rocky  islets  about  40  feet  high,  with 
deep  water  close  around  them.  From  Deception  island  they  bear  N  W.  §  W.  3  miles  distant,  and  from  South¬ 
west  island  off  Watmough  Head,  NE.  5  miles.  Half  a  mile  northward  of  them  is  Allan  island,*  which  is 
about  three-quarters  of  a  mile  in  extent,  and  about  200  feet  high,  with  its  southern  face  partly  bare.  A 
quarter  of  a  mile  off  its  SW.  face  lies  the  Denis  rock,*  This  is  never  bare,  but  its  position  is  marked  by  a 
patch  of  kelp. 

North  of  Allan  island,  and  separated  from  it  by  a  channel  a  quarter  of  a  mile  wide,  is  Burrows's  island,*  1 J 
mile  long  SE.  and  N  W.  by  half  a  mile  in  breadth.  The  island  is  between  six  and  seven  hundred  feet  high,  and 
has  a  remarkably  flat  top,  is  wooded,  and  may  be  seen  from  the  Strait  of  Fuca.  At  the  eastern  end  of  the 


(1)  Named  by  the  U.  S.  Coast  Survey  in  1854.  Lopez  pass  is  called  Maury  pass  on  the  English  Admiralty  chart, 

1859. 

(2)  Called  the  Macedonian  Crescent  by  the  U.  S.  Exploring  Expedition  in  1841 ;  named  Lopez  bay  by  the  United  States 
Coast  Survey  in  1854. 

(3)  Named  by  the  U.  S.  Coast  Survey  in  1854.  We  were  the  first  to  discover  this  available  anchorage.  It  is  called 
Davis’s  bay  on  the  English  Admiralty  chart  of  1859. 

(4)  Named  by  the  U.  S.  Exploring  Expedition  in  1841. 

®  Named  by  the  U.  S.  Exploring  Expedition,  1841. 
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passage,  between  the  last  two  islands,  is  a  small  one  called  Young  island.^  Through  all  the  channels  formed 
by  these  islands  a  good  depth  of  water  exists,  and  no  dangers  have  been  discovered. 

The  breadth  of  Rosario  strait  at  Belle  rock  is  3 J  miles ;  but  it  is  soon  contracted  by  James  island j*  on 
the  western  side,  and  opens  into  a  channel  N.NE.  called  the  Bellingham  channel,]  which  is  about  two*  miles 
wide  at  its  entrance.  A  small  channel  runs  from  it  more  to  the  east^v  ard  along  the  north  shore  of  Fidalgo 
island,  and  leads  into  Padilla  bay.  Upon  Fidalgo  rises  Mount  Erie*  to  a  height  of  1,250  feet,  covered  with 
woods,  and  presenting  a  flat  appearance  from  certain  directions.  James’s  island  consists  of  two  heads  a  mile 
apart,  and  250  feet  high,  but  connected  by  a  narrow  ridge.  The  southern  head  is  the  higher,  and  not  very 
heavily  timbered.  Close  to  the  west  of  the  ridge  lies  another  head,  connected  with  Decatur  island  by  a  low 
sand  beach. 

Just  below  James’s  island  is  an  opening  on  the  west  between  Decatur  island  and  Blakely  island,*  with 
25  fathoms  in  it,  but  a  rock,  covered  at  a  quarter  flood,  exactly  in  the  middle  of  the  entrance.  On  the  east, 
half  a  mile  up  the  strait,  appears  the  SW.  point  of  Cypress  island, \  off  which  lie  rocks  and  foul  bottom  for 
half  a  mile  on  a  line  to  Burrows’s  island.  Around  this  locality  extends  a  large  body  of  kelp.  The  southern 
face  of  Cypress  island  consists  of  alternate  perpendicular  white  clifis,  and  sloping  ground  covered  with  fern 
or  trees.  On  its  western  side,  and  1 J  mile  from  the  southwest  point,  is  found  a  snug  little  harbor  called 
Strawberry  bay,X  which  is  formed  by  the  retreating  of  the  shore-line,  and  an  outlying  rocky  islet  called 
Strawberry  or  Hautboy  island.*  In  this  bay  excellent  anchorage  is  found  in  from  6  to  10  fathoms,  muddy 
bottom.  Good  fresh  water  is  plenty  here.  A  high  white  cliff  is  seen  to  the  south  of  the  harbor,  from  the 
shores  of  which  rise  rapidly  the  Lake  mountains,(l)  to  an  elevation  of  1,525  feet,  and  among  whose  peaks 
we  found  two  large  sheets  of  fresh  water.  These  peaks  are  very  noticeable  from  the  Strait  of  Fuca,  and 
being  connected  by  comparatively  low  ridges  with  other  hills  on  the  island,  they  present  a  saddle-like  ap¬ 
pearance  from  the  southward  and  westward. 

Abreast  of  Strawberry  island  the  channel  contracts  to  a  width  of  Ij  mile,  where  the  bold  rocky  face  of 
Blakely  inland  rises  to  a  height  of  between  900  and  1,000  feet.  The  greatest  elevation  of  the  northern  part 
of  the  island  is  1,044  feet.  Nearly  half  a  mile  SE.  from  its  east  face  lies  a  very  small  low  rock  called  Black 
rock,(\)  and  half  way  between  it  and  the  south  end  of  the  island  is  a  white  rock,(\)  a  quarter  of  a  mile 
from  the  shore.  In  this  narrow  part  of  the  strait  the  depth  of  water  is  about  60  fathoms,  and  the  current 
goes  through  with  a  roar  like  the  sound  of  a  gale  of  wind  through  a  forest.  When  at  anchor  in  10  fathoms, 
under  the  low  point  IJ  mile  north  of  Strawberry  island,  we  found  the  current  four  miles  per  hour,  and 
swirling  so  much  that  the  vessel  had  to  be  steered  to  prevent  her  breaking  her  sheer.  Thence  the  strait 
widens  northward,  and  at  the  north  end  of  Blakely,  two  miles  above  Strawberry  island,  two  channels  lead  to 
the  westward  around  Obstruction  island, (2)  which  lies  between  Blakely  and  Orcas  islands.  Both  are  narrow, 
and  off  the  entrance  to  the  south  lie  some  sunken  rocks,  and  others  above  water.  Blakely  island  and  Orcas 
island  are  three-quarters  of  a  mile  apart. 

When  in  the  narrowest  part  of  Rosario  strait,  a  very  marked  perpendicular  rocky  peak  is  seen  to  the 
north  over  the  low  point  of  Cypress,  and  soon  shows  rising  abruptly  from  the  water’s  edge  to  a  height  of  750 
feet.  It  is  called  Bald  Peak.(3)  Abreast  of  it  the  channel  takes  the  first  turn,  changing  its  course  to  N. 
by  E.  J  E.  for  miles.  Half  a  mile  off  the  north  end  of  Cypress  island* is  a  small  islet  covered  with  trees, 
and  called  Rock  island. (1)  NW.  of  it  are  some  sunken  rocks,  but  their  exact  position  is  not  accurately 
known.  The  comparatively  low  island  half  a  mile  N.NE.  of  Cypress  is  Sinclair  island,{^)  the  highest 
part  of  which  is  towards  the  eastern  end.  Off  the  northeast  face  of  Sinclair  island,  and  stretching  half  a 
mile,  is  ‘Boulder  reef, (5)  visible  at  extreme  low  tides.  It  is  covered  with  kelp,  which  is,  however,  generally 
kept  under  the  surface  of  the  water  by  strong  currents.  A  huge  erratic  granite  boulder  is  seen  at  ordinary 
tides  inside  of  the  outer  point  of  the  reef,  and  bears  from  it  S.  70°  E.,  distant  500  yards.  From  the  western 
point  of  the  island  the  reef  bears  exactly  north,  distant  three-quarters  of  a  mile.  The  revenue  cuttej. 

®  Named  by  the  U.  S.  Exploring  Expedition,  1841. 

f  Named  by  the  U.  8.  Coast  Survey,  1864.  The  Indian  name  is  Tut-segh. 

J  Named  by  Vancouver,  1792.  The  Indian  name  for  Strawberry  bay  is  Tutl-ke-teh-nas. 

(1)  Named  by  the  U.  S.  Coast  Survey,  1864. 

(2)  Named  by  the  U.  S.  Exploring  Expedition,  1841. 

(3)  Named  by  the  U.  S.  Coast  Survey  in  1864.  The  Indian  name  is  Sheh-ung-tlh,  signifying  the  home  of  the  Thunder- 
bird. 

(4)  Laid  down  by  Galiano  and  Valdes  as  Isla  de  Ignaso.  Received  its  present  name  from  the  U.  S.  Exploring  Expedition 
in  1841. 

(6)  Named  by  the  U.  S.  Coast  Survey  in  1854.  Called  Panama  reef  on  English  Admiralty  chart  of  1859. 
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Jefferson  Davis  and  the  steamship  Panama  have  been  upon  it  since  we  discovered  it  in  1854.  On  the  north 
side  of  the  island  is  anchorage  in  10  to  15  fathoms  half  a  mile  off  shore. 

Three  miles  from  Sinclair  island  lies  Orcas,  on  the  northwest  side  of  the  strait.  It  is  a  large  island, 
with  a  mountain  1,120  feet  high  near  its  southern  end.  The  point  stretching  furthest  east  and  coming 
down  to  the  water  is  Point  Laicrcnccy*  and  the  low,  treeless  islets  and  reef  passed  1 J  mile  before  reaching 
this  point,  and  lying  over  half  a  mile  off  shore,  are  the  Peapods.*  Deep  water  is  found  close  to  them. 
When  upon  this  same  mid- channel  course,  the  island  ahead  is  Lummi  island^  Its  southern  half  is  very 
much  higher  than  the  northern,  and  attains  an  elevation  of  1,560  feet.  The  rock  nearly  100  feet  high  off 
the  highest  part  of  the  ridge,  and  a  third  of  a  mile  from  shore,  is  the  Lummi  rock,\  and  a  capital  boat  harbor 
is  found  on  its  northwest  side.  A  mile  off  its  south  end  are  the  Viti  rockst*  about  25  feet  high,  with  plenty 
of  water  around  them. 

Abreast  of  Point  Lawrence  the  channel  is  over  three  miles  wide,  and  it  there  changes  to  NW.  J  W.  for 
miles  to  a  line  joining  the  Matia  group  with  the  north  end  of  Lummi  island.  From  Point  Lawrence,' 
along  the  north  face  of  Orcas,  the  shore  is  rocky  and  precipitous,  and  rises  by  two  or  three  plateaux  to 
Mount  Constitution, §  which  is  less  than  a  mile  in-shore  and  2,423  feet  high. 

The  geographical  position,  as  determined  by  the  Coast  Survey  in  1854,  is : 


o  /  n 

Latitude .  48  40  37  2  north. 

Longitude . 1  122  49  0.83  west. 


The  course  out  passes  on  the  west  some  small  rocky  islets  called  The  Sisters,*  marked  by  one  or  two 
stunted  fir  trees;  then  Clarkes  island*  and  Barnes's  island,*  close  under  its  western  side,  leaving  a  channel 
a  mile  wide  between  it  and  the  north  shore  of  Orcas,  with  very  deep  water  and  no  anchorage.  Abreast  of 
Clark’s  island,  on  Lummi  island,  is  a  contracted  anchorage  and  shelter  from  northerly  winds  under  a  low 
point  called  Village  Point.*  The  anchorage  is  in  10  to  15  fathoms,  but  there  is  no  fresh  water,  and  the  large 
Indian  village  is  now  deserted.  After  passing  this  point,  anchorage  may  be  obtained  half  a  mile  from  shore 
in  from  8  to  15  fathoms.  Close  to  Clark’s  and  Barnes’s  islands  the  depth  is  50  and  60  fathoms,  and  a  very 
strong  current  runs  near  them.  The  channel  between  Village  Point  and  these  islands  is  two  miles  wide. 

W.SW.  of  the  north  end  of  Lummi  island,  and  four  miles  distant,  are  three  islands  very  close  together 
called  the  Matia  group. [\)  A  mile  and  a  half  to  the  westward  of  them  lies  the  Sucia  group,  consisting  of  one 
large  and  six  small  islands,  with  a  reef  off  the  north  side  of  the  group,  and  a  beautiful  harbor  a  mile  long 
and  half  a  mile  wide,  opening  to  the  east,  and  carrying  from  10  to  15  fathoms  sticky,  mud  bottom.||  To  the 
westward  of  this  gi’oup  lies  Patos  island,  and  a  much  smaller  one  close  to  its  S  W.  point.  The  eastern  point  of 
Patos  island  bears  W.  f  S.,  9  miles  from  the  north  end  of  Lummi.  Two  or  three  miles  N.NE.  of  Lummi 
island  opens  a  shoal  bay,  backed  by  low  marshy  ground,  which  is  covered  with  trees  and  swamp  undergrowth. 
Into  it  empties  one  or  two  mouths  of  the  Lummi  river.  The  main  entrance  of  that  stream  is  at  the  north 
part  of  the  bay,  and  can  be  reached  with  boats  only  at  high  tide.  The  NW.  boundary  of  the  bay  is  a  low 
grassy  point  with  a  few  bushes  upon  it,  called  Sandy  Point.*  From  the  north  point  of  Lummi  island  it  bears 
N.  by  W.  J  W.,  distant  2J  miles.  Between  these  two  points  anchorage  is  had  in  from  four  to  six  fathoms, 
but  the  south  end  of  Sandy  Point  should  not  be  approached  within  less  than  half  a  mile.  Down  the  east 
side  of  Lummi  island,  which  is  about  a  mile  in  breadth,  runs  Hale’s  passage,*  three-quarters  of  a  mile  wide. 
It  leads  from  Bellingham  bay.  In  this  passage  IJ  mile,  and  bearing  E.  by  S.  J  S.  from  the  north  end  of 


®  Named  by  the  U.  S.  Exploring  Expedition,  1841. 

f  Called  lela  de  Pacheco  by  Elisa  in  1790 ;  McLaughlin's  island  by  the  U.  8.  Exploring  Expedition  In  1841 ;  named 
Lummi  island  in  1853  by  the  U.  S.  Coast  Survey,  because  inhabited  by  that  tribe.  It  is  known  by  no  other  name. 

J  Named  by  the  U.  S.  Coast  Survey  in  1864. 

§  Named  by  the  U.  S.  Exploring  Expedition  in  1841.  The  Indian  name  is  Sweb-lagh. 

(1)  Called  “  Edmund’s  group  ”  by  the  U.  S.  Exploring  Expedition  in  1841.  The  small  one  on  the  east  is  called  Puffin 
island  on  the  English  Admiralty  chart  of  1859. 

II  Partially  examined  by  the  U.  S.  Coast  Survey  in  1853  and  1858. 


Digitized  by  knOOQle 


THE  UNITED  STATES  COAST  SURVEY, 


399 


Lummi  island,  is  a  low  sandy  point,  upon  which  was  established  in  1853  a  secondary  astronomical  station  of 
the  United  States  Coast  Survey.  Its  geographical  position  is  : 

o  /  n 


Latitude . 

Longitude . 

Or,  in  time . 

This  places  the  north  end  of  Lummi  island  in — 


48  44  01.7  north. 
122  40  36.9  west. 
k.  m.  «. 

8  10  42.5. 

o  /  n 


Latitude . . .  48  44 

Longitude .  122  42 

The  following  geographical  positions  will  serve  to  check  the  courses  and  distances 

o  / 


53.2  north. 

11.9  west. 

we  have  given ; 
n 


Matia  island,  east,  latitude . 

“  “  longitude . 

South  end  of  Strawberry  island,  latitude . . 
“  “  “  longitude 


48  44  36.8  north. 
122  48  28.6  west. 

O  /  // 

48  33  34.3  north. 
122  43  26.7  west. 

o  /  // 


Southwest  island,  off  Lopez  island,  latitude .  48  24  53.3  north. 

“  “  longitude .  122  48  33.9  west. 


Alden's  shoal. — From  the  north  point  of  Lummi  anextensive  shoal  bears  W.  by  N.  J  N. 

5J  miles,  and  NW.  by  N.  J  N.  3J  miles  from  the  eastern  of  the  Matia  group.  It  lies  upon  the  last  direct 
course  out  of  the  strait,  but  has  not  been  completely  sounded  out.  Within  the  15-fathom  curve  it  is  at  least 
two  miles  square,  and  may  be  used  when  a  vessel  loses  the  wind  and  has  a  strong  adverse  current ;  but  the 
swirls  and  eddies  upon  and  around  it  will  be  very  apt  to  foul  any  anchor. 

The  least  water  found  on  this  bank  is  2|  fathoms,  and  this  spot  bears  N.  35°  W.-,  3J  miles  from  the 
eastern  islet  of  the  Matia  group. 

From  about  its  middle  part  we  have  the  following  bearings  of  prominent  objects  : 

Eastern  of  Matia  group,  SE.  by  S.  J  S.  3J  miles. 

North  point  of  Lummi  island,  E.  by  S.  J  S.  5J  miles. 

NW.  point  of  Sucia  group,  with  the  wooded  island  of  the  Skipjacks  just  open,  SW.  J  S.  four  miles. 

This  position  will  bring  the  west  side  of  Clarkes  island  just  on  with  Point  Lawrence. 

The  shoal  was  discovered  by  the  United  States  Coast  Survey  in  1853. 

It  is  named  Alden’s  bank  on  the  English  Admiralty  chart  of  1859. 

In  1857  we  attempted  to  reach  this  bank  four  or  five  times,  from  an  anchorage  off  Hale’s  passage,  with 
light  airs,  but  the  currents  invariably  swept  us  away  from  it.  Recently  it  has  been  anchored  upon  by  the 
United  States  Coast  Surveying  brig  Fauntleroy. 


GULF  OF  GEORGIA  * 

Once  in  the  Gulf  of  Georgia,  through  either  channel,  the  three-mile  face  and  timber-covered  bluffs  of 
Point  Robertst  (showing  almost  as  an  island)  is  seen  to  the  northwest.  On  the  west  the  mountains  of 
Vancouver  and  its  bordering  islands  rise  up  precipitously,  and  on  the  eastern  or  main  shore  a  series  of  wooded 
cliffs  200  feet  high.  Far  to  the  eastward  the  Cascade  range  is  seen  rising  above  intermediate  ridges,  with 
the  snow-covered  summit  of  Mount  Baker,*  which  rears  its  head  10,900  feet  above  the  level  of  the  sea.  To 
the  W.NW.  stretch  the  waters  of  the  Gulf  of  Georgia,  nine  miles  wide,  abreast  of  Point  Roberts,  where  it 
is  narrowest,  but  spreading  out  to  20  miles,  and  having  a  length  of  120.  A  short  distance  above  the  49th 
parallel  it  receives  Fraser’s  river,  (the  third  gi*eat  stream  of  the  northwest  coast,)  the  branches  of  which 
spread  towards  the  Cascade  range  of  mountains. 

If  bound  up  the  Gulf,  vessels  hold  well  to  the  eastern  shore  to  avoid  the  rushing  cun-ents,  and  to  take 
the  chances  of  an  anchorage  if  the  wind  fails. 


®  Named  by  Vancouver,  1792. 

t  Named  by  the  U.  S.  Exploring  Expedition,  1841.  The  Indian  name  is  Now-uk-sen. 
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From  Sandy  Point  to  Point  Whiteliorn*  the  general  trend  of  the  shore  is  NW.  J  W.,  and  the  distance 
7  miles.  The  shore  is  a  steep  bluff,  about  150  feet  high,  and  covered  with  wood.  At  Whitehorn  the  face 
of  the  point  is  worn  away  by  the  action  of  the  sea,  and  shows  bright,  with  rocks  at  its  base. 

BIRCH  BAY. 

The  southern  point  of  this  fine  bay  is  Point  Whitehorn,  and  the  northwest  shore  is  formed  by  a  long 
rounding  high  bluff*,  bearing  about  NW.  from  Whitehorn,  and  distant  3  miles.  The  bay  runs  N.NE. 
miles,  with  a  width  of  1^.  The  bottom  is  very  uniform,  with  capital  holding-ground  of  soft  mud  in  from  4 
to  10  fathoms.  The  immediate  shores  are  low,  and  edged  with  marshy  patches,  thick  undergrowth,  and 
heavy  wood.  No  directions  are  necessary  for  entering,  as  there  is  a  depth  of  15  to  20  fathoms  a  mile 
outside,  and  10  fathoms  water  on  the  line  of  the  entrance.  During  the  heaviest  southeast  weather  no  swell 
is  felt  here  in  a  properly  selected  anchorage.  We  searched  for  fresh  water,  but  found  none  in  the  space  of 
more  than  a  mile  along  its  southeastern  side. 

The  approximate  geographical  position  of  Point  Whitehorn  is — 

o  /  // 

Latitude .  48  53  07.3  north. 

Longitude .  122  46  27.1  west. 

It  received  its  present  name  in  1792  from  Vancouver,  who  placed  it  in  latitude  48®  53 J'. — (Vol.  1,  pp. 
315,  316.)  The  Indian  name  is  Tsan-wuch. 

This  is  the  furthest  point  northward  to  which  our  personal  examinations  have  extended. 

Drayton  harbor. — Passing  the  bluff  NW.  of  Birch  bay  the  shore  trends  about  N.NE.  for  nearly  3 
miles,  and  terminates  in  a  long,  low,  sandy  point,  behind  which  lies  Drayton  harbor — a  small  land-locked 
bay  having  a  depth  of  10  fathoms  just  inside  the  entrance,  but  very  shoal  over  nine- tenths  of  it.  It  opens 
to  the  north  at  the  extremity  of  the  sand  point.  With  the  end  of  the  point  bearing  N.  60°  W.,  half  a  mile 
distant,  the  anchorage  would  be  in  6  fathoms.  South  of  this  position  it  shoals  gradually  for  over  half  a  mile 
to  12  feet,  with  stidky  bottom. 

The  approaches  to  the  bay  do  not  show  over  5  fathoms  at  a  distance  of  a  mile  from  the  shore,  and  the 
same  depth  is  found  on  gradually  nearing  the  end  of  the  low  point.  The  southeast  shore  of  the  harbor  is 
flat  and  marshy,  and  is  not  separated  by  much  more  than  a  mile  from  Birch  bay. 

In  this  harbor  the  United  States  and  British  steamers  attached  to  the  Northwestern  Boundary  Survey 
were  accustomed  to  anchor  (1857.)  The  American  commissioner  encamped  on  the  bluff  about  a  mile  north 
of  the  boundary,  the  site  having  been  selected  on  account  of  fresh  water,  but  it  has  an  extensive  flat  in 
front. 

Drayton  harbor  was  examined  by  the  United  States  Exploring  Expedition  in  1841. 

A  map  of  it  was  published  by  the  United  States  Coast  Survey  in  1858. 

Semi’ah-moo  bay. — This  extensive  bay  stretches  three  or  four  miles  to  the  westward  of  Drayton  har¬ 
bor,  and  is  bounded  on  the  north  by  a  bluff  from  300  to  400  feet  high,  covered  with  fir.  The  bottom  is  very 
regular,  and  the  depth  ranges  from  10  fathoms  soft,  about  two  miles  south  of  the  bluffs,  to  3  fathoms  within 
half  a  mile  of  them. 

Tides. — The  corrected  establishment,  or  mean  interval  between  the  time  of  the  moon’s  transit  and  the 
time  of  high  water,  is  lYh.  Lm.,  and  the  difference  between  the  greatest  and  least  intervals  is  2h.  24m.  The 
mean  rise  and  fall  of  tides  is  5.9  feet ;  of  spring  tides,  10.9  feet.  The  mean  duration  of  the  flood  is  6h.  11m.. 
of  the  ebb,  6h.  19m.,  and  of  the  stand  29m. 

To  find  the  times  of  high  and  low  water  first  compute  them  for  Fort  Townshend,  and  add  Ih.  for 
Semi-ah-mo  bay. 

A  map  of  this  bay  was  published  by  the  United  States  Coast  Survey  in  1858. 

Stretching  to  the  northwest  is  a  large  shallow  marshy  bay,  fringed  with  trees  and  bushes.  From  its 
northern  shore  low  land  extends  as  far  back  as  Fraser  river.  The  western  boundary  of  the  bay  is  formed 
by  the  eastern  shore  of  Point  Roberts.  It  is  named  Mud  bay  on  the  United  States  Coast  Survey  map. 

POINT. ROBERTS. 

When  seen  from  the  northern  entrances  of  the  Canal  de  Haro  and  Rosario  strait  this  point  stands  out 
near  the  middle  of  the  Gulf  of  Georgia  as  a  bold  wooded  island.  From  Rosario  strait  the  southwestern 
point  bears  nearly  NW.  by  W.  about  18  miles.  ,  From  Point  Whitehorn  it  bears  west  distant  12  miles. 

®  Named  by  the  U.  S.  Exploring  Expedition,  1841. 
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On  the  outer  or  Gulf  of  Georgia  side  of  Point  Roberts  the  shore  runs  about  NW.  J  W.  for  9  miles  to 
the  southern  and  principal  mouth  of  Fraser  river.  To  the  mouth  of  the  river  at  the  outer  edge  of  the 
Sturgeon  hank  the  bearing  is  W.  by  N.  and  distance  9§  miles.  The  south  face  runs  E.NE.  2j  miles,  and 
presents  for  nearly  the  entire  distance  a  bold  bluff  about  150  feet  high,  and  covered  with  wood.  Half  a  mile 
off  this  shore  anchorage  may  be  had  in  from  10  to  15  fathoms,  but  in  southerly  weather  it  must  be  avoided. 
The  eastern  shore  of  the  point  runs  nearly  parallel  with  the  western  for  4  or  5  miles*.  Off  the  southeast 
point  rocks  and  foul  bottom  stretch  out  SE.  for  quite  a  mile. 

The  geographical  position  of  the  southwestern  point,  as  determined  by  the  United  States  Coast 
Survey,  is — 

Off! 

Latitude .  48  58  15.1  north. 

Longitude .  123  04  16.5  west. 

It  is  therefore  nearly  two  miles  south  of  the  northwestern  boundary  of  the  United  States.  Between 
this  station  and  the  bluff  lies  a  marsh. 

Point  Roberts  was  discovered  and  named  the  Peninsula  de  C^p^da  in  1791.  It  was  named  Point  Roberts 
by  Vancouver  in  1792,  and  is  called  Roberts  Point  on  English  Admiralty  charts  of  1847  and  1859. 

• 

BRITISH  COLUMBIA. 

The  southern  part  of  this  territory  was  named  New  Georgia  by  Vancouver  in  1792.  It  received  its 
present  name  by  order  of  the  British  government  in  1858. 

FKASER  RIVER. 

The  mouth  of  the  river  on  the  Gulf  edge  of  the  Sturgeon  bank  lies  W.  by  N.  9iJ  miles  from  the  south¬ 
west  part  of  Point  Roberts.  That  part  of  the  bank  south  of  the  river  is  now  called  Roberts’s  bank,  and 
to  that  northward  is  retained  the  name  Sturgeon  bank,  given  to  the  whole  by  Vancouver  in  1792. 

The  current  of  the  river  is  said  to  have  a  velocity  from  5  to  8  miles  in  some  parts.  Throughout 
its  navigable  extent  it  is  very  narrow  and  crooked.  Since  the  discovery  of  gold  in  this  region  a  large  traffic 
has  arisen,  and  several  steamboats  run  upon  the  river. 

The  southern  point  of  the  entrance  to  the  river  is  named  Pelly  Point ;  and  the  northern,  Garry  Point. 

The  following  official  notice  in  relation  to  the  buoys  through  the  Sturgeon  bank  is  all  that  we  have  to 
present.  It  was  published  in  September,  1859: 

The  entrance  to  Fraser  river  has  been  rebuoyed.  All  the  buoys  are  placed  on  the  northern  or  port  side 
of  the  channel  on  entering,  with  the  exception  of  one  on  the  south  sand  head. 

The  following  memorandum  points  out  the  position  and  gives  the  description  of  each  buoy : 

On  the  south  sand  head. — A  spar-buoy  moored  in  11  feet  at  low  water.  The  spar  is  painted  white  and 
black  in  horizontal  stripes,  and  surmounted  by  a  ball  of  the  same  colors,  also  in  horizontal  stripes. 

On  the  north  sand  head. — A  spar-buoy  moored  in  11  feet.  The  spar  is  painted  black  and  white  in 
vertical  stripes,  and  surmounted  by  a  ball  painted  in  the  same  manner. 

On  the  north  side  of  the  channel. — A  spar-buoy  moored  in  9  feet.  The  spar  is  painted  in  black  and 
white  in  horizontal  stripes,  and  surmounted  by  a  red  ball. 

1.  A  spar-buoy  moored  in  12  feet.  The  spar  is  painted  in  black  and  white  horizontal  stripes,  and  sur¬ 
mounted  by  a  white  diamond  marked  1. 

2.  A  spar-buoy  moored  in  12  feet.  The  spar  is  painted  white  and  surmounted  by  a  black  diamond 
marked  2. 

3.  A  spar-buoy  moored  in  11  feet.  The  spar  is  painted  white  and  surmounted  by  a  red  diamond 
marked  3. 

4.  A  spar  buoy  moored  in  11  feet.  The  spar  is  painted  white  and  surmounted*  by  a  crescent  red  and 
black,  marked  4. 

5.  A  spar-buoy  moored  in  12  feet.  The  spar  is  painted  in  black  and  white  vertical  stripes,  surmounted 
by  a  red  crescent,  marked  5. 

On  entering  the  river,  the  Sand  head  buoy  should  not  be  approached  within  half  a  mile  until  the  passage 
between  them  is  brought  to  bear  N.  J  E.,  when  a  vessel  may  steer  in,  mid-channel,  or  pass  the  north  Sand 
head  buoy  and  the  first  one  inside  it  about  300  yards. 

51  c  s 
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The  remaining  five  buoys  on  the  north  side  of  the  channel  may  be  passed  from  100  to  250  yards,  keeping 
them  on  the  port  hand.  After  passing  the  inner  buoy  a  straight  course  may  be  steered  for  Garry  Point. 

It  should  be  remembered  that  the  ebb  current  sets  to  the  southward  over  Roberts’  bank,  and  the 
flood  to  the  northward  over  the  Sturgeon  bank. 

The  buoys  assume  a  leaning  position,  varying  from  an  angle  of  35°  to  80°  according  to  the  state  of 
the  current  and  winJ,  and  can  be  plainly  seen  from  vessels*  decks  at  a  distance  of  3  miles  in  clear  weather 

By  follo.wing  the  foregoing  directions,  a  vessel  drawing  from  15  to  16  feet  of  water  may  enter  the 
Fraser  river  w'ith  safety  at  half  tide. 

Vessels  from  the  southward  passing  Point  Roberts  must  avoid  Roberts*  bank,  which  is  very  steep; 
by  not  bringing  the  low  part  of  the  point  to  the  southward  of  east  the  bank  will  be  cleared. 

The  river  was  discovered  by  Eliza  in  1790;  and  in  1792  Galiano  informed  Vancouver  that  it  was  called 
the  Rio  Blancho,  (Blanco,)  in  honor  of  the  then  prime  minister  of  Spain,  but  that  it  had  been  searched  for 
in  vain.  It  receives  its  present  name  from  its  explorer. 

The  shoal  off  it  Vancouver  called  Sturgeon  bank  in  1792. 

NANAIMO  BAY. 

^  This  bay  lies  on  Vancouver  island  beyond  the  49th  parallel,  and  we  refer  to  it  because  supplies  of  coal 
(lignite)  are  there  obtained  by  many  steamers. 

The  outer  entrance  to  the  harbor  is  in  latitude  49°  12'  north,  longitude  123°  51'  west,  and  bears  W.  J 
N.  33  miles  from  Point  Roberts.  From  the  entrance  the  mid- channel  course  runs  S.  J  W.  five  miles,  passing 
a  small  island  on  the  northwest  at  the  distance  of  a  mile,  and  a  large  island,  with  islets  off  its  north  point, 
three-quarters  of  a  mile  on  the  east.  This  course  gradually  approaches  Douglas  island  on  the  west,  abreast 
of  a  wide  channel  to  the  east,  and  is  rounded  quite  close.  The  mines  will  then  lie  about  W.SW.  a  mile 
distant,  with  a  small  islet  in  front  of  them.  The  bottom  is  uneven ;  some  sunken  rocks  occur,  and  the 
anchorage  near  the  rivers  is  so  contracted  that  vessels  must  moor.  Pilots  will  be  found  here  to  take  vessels  in. 

The  price  of  the  coal  per  ton  is  about  six  dollars,  but  it  is  light ;  occupies  one-fifth  more  space  than 
Welsh  coal;  bums  rapidly  with  flame  and  much  smoke ;  disengages  a  great  deal  of  gas,  and  produces  clinker 
in  abundance.  It  is,  however,  superior  to  the  coal  of  Bellingham  bay. 

The  usual  spelling  of  this  name  is  Nanaimo,  but  that  best  representing  the  sound  is  Nah-ny'-moh. 

Of  the  western  shores  of  the  Gulf  of  Georgia  we  can  say  but  little.  The  cuiTents  rush  past  its 
precipitous  shores  with  great  velocity,  and  quite  recently  the  coast  surveying  brig  drifted,  with  38  fathoms 
of  chain  at  her  bows,  in  a  calm,  for  miles  along  and  within  80  yards  of  the  rocks  before  she  brought  up. 
In  one  or  two  instances  preceding  this  the  lead  indicated  bottom  in  10  fathoms,  the  next  cast  showing  40  or 
50  fathoms. 


ARCHIPELAGO  DE  HARO. 

THE  TWO  STBAITS. 

The  experience  of  three  seasons*  surveying  in  this  immediate  locality  has  not  increased  our  relish  for 
navigating  these  channels  in  sailing  vessels.  With  plenty  of  wind  no  navigation  could  be  better,  but  in 
a  calm  vessels  will  frequently  be  jammed  close  to  rocks,  with  only  a  few  fathoms  inside  of  their  positions, 
but  40  or  50  outside,  and  a  swirling  current  that  renders  towing  with  boats  utterly  impossible.  Frequently, 
too,  boats  have  been  nearly  swamped  by  the  tide  rips  that  exist  through  them.  Off  East  Point,  as  an  instance, 
a  five-oared  whale-boat  entirely  failed  in  trying  to  hold  her  own  against  the  current,  which  we  judged  to  be 
rushing  (the  only  term  applicable)  at  the  rate  of  seven  miles  per  hour.  Throughout  the  Canal  de  Haro  the 
roar  of  the  conflicting  currents  can  be  heard  for  miles,  and  the  main  current  runs  frequently  six  miles  per 
hour.  No  anchorages  exist  in  this  channel,  except  at  Oordowa  bay,  but  it  is  free  of  known  hidden  dangers, 
except  Unit  rocky  and  the  continuation  of  the  reef  off  Darcy  island.  It  is  10  miles  longer  than  the  Rosario 
strait,  and  makes  a  right  angle  in  its  course,  but  is  a  mile  wider,  and  has  much  deeper  water.  Rosario  strait 
is  less  curved,  has  several  anchorages  and  known  dangerous  rocks,  and  a  current  of  about  IJ  mile  less  per 
hour.  For  steamers,  either  channel,  or  even  some  of  the  narrow  intermediate  channels,  may  be  used ;  but  for 
a  sailing  vessel  the  Rosario  passage  is  preferable,  although  the  total  distance  from  the  middle  of  the  Strait  of 
Juan  de  Fuca  to  the  middle  of  the  Gulf  of  Georgia  is  five  miles  longer.  The  winds  are  apt  to  fail  in  both 
channels,  and  during  summer  frequent  calms  prevail. 
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BELLINGHAM  BAY. 

Before  passing  to  a  description  of  Admiralty  inlet  we  will  notice  this  bay,  as  mines  of  coal  (lignite)  have 
been  opened  upon  its  shores. 

After  leaving  Rosario  strait,  the  course  upon  entering  the  Bellingham  channel,*  two  miles  wide,  opening 
south  of  Cypress  island,  is  NE.  for  two  miles.  The  width  then  decreases  to  a  mile  upon  turning  sharp  around 
the  SE.  -point  of  Cypress,  and  to  the  eastward  are  seen  the  bright  bluffs  of  Guemes  island.  Between  these 
two  islands  the  channel  runs  about  three  miles  on  a  N.  by  W.  ^  W.  course.  Abreast  of  the  north  end  of 
Guemes,  (which  is  a  steep  bluff,)  and  on  the  west  side  of  the  channel,  are  several  small,  high,  wooded  islets,  called 
the  Cone  i8lands.\  The  moderately  low,  wooded  island  facing  the  channel  is  Sinclair ;  vessels  pass  between 
the  southeast  point  of  it  and  the  north  end  of  Guemes.  The  island  a  couple  of  miles  to  the  NE.  is  Vendovi  ;t 
pass  north  of  it,  but  south  of  the  small  islet,  (off  Eliza’s  island,)  which  is  two  miles  NE.  by  N.  from  the 
NW.  point  of  Vendovi,  and  the  southern  part  of  Bellingham  bay  opens  to  the  southeast;  its  northern  part 
opens  to  the  N.NW. 

If  the  current  be  flood  and  the  wind  light,  keep  close  around  Guemes  and  Vendovi,  so  as  not  to  be  set 
past  Sinclair  island.  The  low,  bare,  rocky  islets,  mile  NW.  of  Vendovi,  are  the  Viti  rocks  ;t  and  the 
point  between  them  and  Eliza’s  island  is  the  southern  extremity  of  Lummi  island.  From  the  islet  last 
passed,  a  point  on  the  eastern  shore  lies  nearly  north  five  or  six  miles  distant.  Run  past  this  and  follow  the 
trend  of  the  shore  for  two  or  three  miles  to  the  deepest  part  of  that  part  of  the  bay,  when  houses,  &c., 
will  denote  the  position  of  the  mines  and  the  villages  of  Sehome  and  Whatcom.  (3)  Half  a  mile  from  the 
shore  is  capital  anchorage  in  four  fathoms,  soft  bottom,  and  the  bay  there  is  very  smooth. 

The  general  direction  of  Bellingham  bay  is  SE.  and  N  W. ;  its  width  three  miles  and  length  14,  extending 
from  latitude  48^  33'  to  latitude  48®  48'.  The  depth  of  water  ranges  from  3  to  20  fathoms,  with  good 
sticky  bottom. 

We  believe  there  are  several  companies  mining  here,  but  the  amount  of  coal  obtained  is  not  great.  Its 
quality  is  not  good,  the  furnaces  producing  sometimes  as  much  clinker  and  ashes  in  bulk,  and  half  the 
amount  in  weight,  of  the  coal  put  in.  Deleterious  gas  is  freely  disengaged,  and  the  combustion  also  evolves 
clouds  of  black  smoke.  In  the  experiment  which  we  witnessed,  in  1853,  the  steamer’s  furnaces  could  not, 
in  two  attempts,  be  kept  up  so  as  to  produce  a  sufficiency  of  steam. 

A  saw-mill  is  located  upon  the  bay  at  one  of  the  villages. 

Bellingham  bay  was  first  surveyed  by  Whidbey,  under  Vancouver’s  orders,  in  1792,  and  then  received 
its  present  name.  In  some  recent  maps  the  northern  portion  is  called  Gaston  bay,  and  for  the  southern  part 
the  original  name  is  retained;  but  Vancouver’s  designation  is  that  universally  adopted  on  the  western  coast. 

A  military  station  is  located  at  the  upper  part  of  the  bay,  opposite  to  the  coal  mines. 

A  hydrographic  sketch  of  the  bay  was  published  in  the  Coast  Survey  report  for  1856. 

The  amount  of  shore-line  in  the  Archipelago  de  Haro,  Bellingham  bay.  Possession  sound,  &c.,  is  627 
miles. 

We  never  heard  thunder  in  this  Territory,  except  in  one  instance,  at  Cypress  island,  in  Rosario  strait. 

ADMIRALTY  INLET. 

General  features.  — This  inlet  may  be  described  as  a  vast  canal,  commencing  at  the  southeast  extremity 
of  the  Strait  of  Juan  de  Fuca,  and  running  in  a  general  SE.  by  S.  direction  for  60  miles  to  the  south  end  of 
Vashon’s  island.  It  has  for  that  length  an  average  width  of  3J  miles,  and  then  branches  into  a  multitude  of 
arms,  which  cover  an  area  of  about  14  by  22  miles.  Their  general  direction  is  SW.  |  S.,  and  they  comprise 
what  is  called  PugeVs  sound. 

At  16  miles  from  the  entrance  to  the  inlet  an  arm  called  Hood's  canal  opens  upon  the  western  side,  and 
runs  60  miles  S.  by  W.,  with  an  average  width  of  IJ  mile.  Twenty-five  miles  from  the  entrance  of  the 
inlet  another  arm  opens  on  the  eastern  side,  runs  north  and  northwest  behind  Whidbey  island,  forming 
Possession  sound.  Ports  Gardner  and  Susan,  &c.,  and  leads  on  to  the  Strait  of  Juan  de  Fuca  through 
Deception  Pass,  at  the  north  end  of  Whidbey  island. 

The  shores  are  generally  bluffs,  ranging  from  50  to  500  feet  in  height,  with  their  sides  kept  bright  by 


®  Named  by  the  U.  S.  Coast  Survey  in  1854. 

tNamed  by  the  United  States  Exploring  Expedition,  1841. 

(3)  The  Indian  name  for  “  Noisy  Water,”  the  outlet  of  the  lake. 
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the  gradual  wearing  action  of  the  water,  and  their  tops  covered  with  trees  and  thick  undergrowth  to  their 
very  edges.  There  is  so  much  sameness  in  the  shores  that  it  requires  some  acquaintance  with  the  different 
points  to  recognize  them  by  their  trifling  peculiarities.  The  depth  of  water  in  the  channels  is  remarkably 
great,  perhaps  averaging  100  fathoms,  and  it  is  sometimes  difficult  to  find  anchorage  sufficiently  far  from 
the  shore  to  afford  room  for  getting  under  way.  Many  superior  harbors  are  found  in  every  direction,  and 
small  settlements  are  gradually  springing  up  in  favorable  localities. 

Admiralty  inlet.  Hood's  canal,  and  Puget's  sound,  have  an  aggregate  shore-line  of  not  less  than  803 
miles,  yet  the  number  of  dangers  known  to  exist  in  them  is  remarkably  few. 

One  of  the  inlets  or  arms  of  Puget's  souhd  reaches  within  two  miles  of  the  head  of  Hood's  canal,  and 
between  them  lies  a  large  lake.  The  southern  waters  of  this  sound  are  also  within  65  miles,  in  a  direct  line, 
of  the  Columbia  river,  at  the  mouth  of  the  Cowlitz,  which  is  52  miles  from  Cape  Disappointment;  and  within 
20  miles  of  the  upper  waters  of  the  Cliehalis  river,  which  runs  into  Gray's  bay.  At  l^resent  the  route 
travelled  from  the  Columbia  is  by  canoes,  for  28  miles,  up  the  Cowlitz  to  the  settlement  at  “Cowlitz 
Landing,"  (or  by  horse  over  a  somewhat  bad  path,)  and  then  by  horses  or  mules  to  Olympia,  52  miles,  oyer  a 
tolerably  level  country,  and  by  a  road  moderately  good  in  summer  but  bad  in  winter.  The  distance  can*  be 
made  in  one  day  with  a  good  horse.  From  where  the  road  strikes-  the  Chehalis  the  river  is  said  to  be 
navigable  for  large  boats  to  Gray’s  harbor.  We  judged  the  stream  to  be  about  100  yards  wide.  It  had 
apparently  plenty  of  water  and  a  slow  current.  The  Cowlitz  has  a  rapid  current,  and  at  a  low  stage  of  the 
water  canoes  are  poled  up  its  channel ;  during  freshets  they  are  dragged  up,  the  crews  clinging  to  the  branches 
of  the  trees  upon  its  banks.  Two  days  of  labor  are  then  required  for  the  trip,  but  in  summer  it  is  made 
in  one. 

The  importance  of  these  close  relations  of  the  waters  of  the  Columbia  river,  Puget's  sound.  Admiralty 
inlet,  Gray's  harbor,  and  Shoalwater  bay,  in  view  of  the  prosperity  of  the  two  Territories,  must  be  manifest 
without  entering  into  details  of  the  feasibility  of  their  connection  by  railroads  and  canals. 

The  inlet  was  discovered  by  Quimper,  in  1790,  and  called  the  Canal  de  Caamano.  It  was  first  explored 
and  made  known,  in  1792,  by  Vancouver,  who  applied  the  present  name  to  it. 

A  reconnaissance  sketch  of  Admiralty  inlet  was  published  by  the  Coast  Survey  in  1854.  • 

We  shall  not  attempt  to  give  in  full  and  explicit  detail  all  the  peculiarities  of  this  vast  area  of  waters, 
but,  following  the  mid-channel  courses,  will  only  note  generally  the  objects  as  they  come  under  the  eye  of 
the  navigator. 

The  entrance  to  the  inlet  lies  between  Point  Partridge,  on  Whidbey  island,  and  Point  Wilson,  on  the 
main,  at  the  entrance  to  Port  Townsheud.  The  bearing  of  the  latter  point  from  the  former  is  SE.  by  S. 
J  S.,  4J  miles;  and  the  bluff  head  lying  two  or  three  miles  to  the  east  of  this  line,  and  destitute  of  trees  and 
marked  by  a  light-house  is  Admiralty  head,  around  which  the  ebb  current,  and  -an  ebb  eddy  on  the  flood, 
sweeps  with  force. 

The  first  course  inside  of  the  entrance  of  the  inlet  is  E.SE.  6J  miles,  passing  Port  Townshend  on  the 
south.  Admiralty  head  on  the  north,  and  changing  the  course  abreast  of  Marrowstone  Point  on  the  W.SW. 

Foint  Cartridge  is  the  western  point  of  Whidbey  island,  and  directly  faces  the  Strait  of  Juan  de  Fuca. 
It  is  very  steep  and  yelloA^,  and  flat  on  the  summit,  which  is  covered  with  spruce,  fir,  and  cedar.  The  point 
is  so  rounding  that  it  is  not  easily  recognized  on  coming  from  the  westward,  but  from  the  south  and  north  it 
is  well  marked  and  prominent.  Its  face  is  composed  of  loose  sand,  which,  being  blown  up  the  hill  by  the 
strong  west  winds,  has  formed  a  very  peculiar  ridge  on  the  outer  face  of  the  top.  This  is  so  narrow  that  it 
can  hardly  be  travelled,  and  in  many  places  it  is  35  feet  above  the  ground  inside ;  yet,  being  overgrown  with 
bushes,  the  ridge  is  now  permanent. 

The  highest  part  of  the  point  is  about  260  feet  above  low  water. 

The  triangulation  station  of  the  Coast  Survey  was  on  the  southern  part  of  the  point,  and  its  approximate 
geographical  position  is : 

o  /  if 


Latitude .  48  12  59  north. 

Longitude .  122  45  07  west. 

From  Point  Wilson  it  bears  NW.  by  N.  ^  N.,  4J  miles. 

From  Admiralty  Head  light-house  NW.  by  W.  f  W.,  5J  miles. 

The  point  received  its  present  name  from  Vancouver  in  1792. 
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PORT  TOWN8HEND. 

This  harbor  is  favorably  situated  at  the  termination  of  the  Strait  of  Juan  de  Fuca,  at  the  outlet  of  the 
waters  of  Admiralty  inlet,  Puget's  sound,  &c.,  and  in  proximity  to  the  great  inland  waters  of  British 
Columbia.  The  entrance  lies  between  Point  Wilson*  and  Marrowstone  Point,*  the  latter  bearing  E.SE.  3| 
miles  from  the  former.  Upon  this  line,  and  even  outside  of  it,  lies  a  bank  extending  two-thirds  of  the 
distance  from  Marrowstone,  and  having  from  6  to  15  fathoms,  with  hard,  sandy  bottom.  Inside  of  Point 
Wilson,  which  is  composed  of  low,  sandy  hillocks,  as  heretofore  described,  lies  another  low  point  called  Point 
Hudson,!  distant  If  mile,  SE.  by  S.  |  S. 

Starting  from  the  entrance  line,  about  Ij  mile  from  Marrowstone,  the  mid-channel  course  of  the  bay  is 
S.SW.,  three  miles,  with  an  average  width  of  two ;  thence  SE.  J  S.  for  miles,  with  an  average  width  of 
1 The  depth  of  water  throughout  is  very  regular,  and  ranges  from  8  to  15  fathoms,  with  soft,  muddy 
bottom  inside  of  Point  Hudson.  Vessels  coming  from  the  strait  steer  for  Point  Hudson,  as  soon  as  it  is 
opened  by  Point  Wilson,  passing  the  latter  close,  as  20  fathoms  are  found  100  or  200  yards  off  it.  Upon 
approaching  Point  Hudson,  and  when  within  half  a  mile  of  it,  gradually  keep  away  about  a  quarter  of  a 
mile  in  from  5  to  10  fathoms,  and,  as  it  opens,  run  quite  close,  with  the  summer  wind  off  shore,  to  save  making 
a  tack ;  keep  along  half  a  mile  to  the  town  situated  under  the  Prairie  bluff,  and  anchor  anywhere  off  the  end 
of  the  wharf,  in  10  to  12  fathoms,  about  a  quarter  of  a  mile  from  shore.  In  winter  anchor  further  out,  to 
clear  Point  Hudson  in  getting  under  way  with  a  southeaster. 

When  coming  down  the  inlet,  bound  into  the  bay,  with  the  current  ebb,  pass  Marrowstone  nearly  three- 
quarters  of  a  mile  before  heading  in  for  the  town,  and  so  avoid  a  very  strong  eddy  which  comes  out  of  the 
bay  along  the  bluff  shore  west  of  this  point.  If  the  wind  be  light  and  the  current  strong,  pass  the  point 
quite  close  by ;  run  along  the  outside  of  the  rip,  and  try  to  get  upon  the  bank  as  soon  as  practicable. 

In  summer  vessels  frequently  drift  about  the  entrance  for  days,  without  a  breadth  of  wind,  and  in  very 
strong  currents. 

Tides. — The  corrected  establishment  or  mean  interval  between  the  time  of  the  moon's  transit  and  the 
time  of  high  water  is  IIIA.  XLIXm.  The  mean  rise  and  fall  of  tides  is  4.6  feet,  of  spring  tides  5.5  feet^ 
aUd  of  neap  tides  4.0  feet.  The  mean  duration  of  the  flood  is  6A.  34»j.,  and  of  the  ebb  5A.  52/».  The 
mean  difference  between  the  corrected  establishments  of  the  a.  m.  and  p.  m.  tides  of  the  same  day  is  2h.  22m. 
for  high  water,  and  OA.  35m.  for  low  water.  When  the  moon's  declination  is  greatest  these  differences  are 
4A.  38m.  and  OA.  27m.,  respectively ;  and  when  the  moon's  declination  is  zero  they  are  OA.  40m.  and  OA.  29m. 
The  mean  difference  in  height  of  these  two  tides  is  1.1  foot  for  the  high  waters,  and  4.6  feet  for  the  low 
waters;  when  the  moon's  declination  is  the  greatest,  they  are  0.6  foot  and  7.3  feet,  and  when  the  moon's 
declination  is  zero  1.4  foot  and  1.4  foot.  When  the  moon's  declination  is  greatest,  and  north,  the  two  high 
waters  of  the  day  follow  the  moon's  upper  transit,  respectively,  by  about  6 A.  8m.  and  13 A.  56m.,  and  when 
greatest,  and  south,  by  about  lA.  30m.  and  18A.  34m.,  the  height  of  the  two  being  about  equal.  When  the 
moon's  declination  is  zero,  and  passing  from  north  to  south,  they  follow  the  moon's  transit  by  about  4 A.  9m. 
and  15A.  55m.,  and  the  first  rises  about  1.4  foot  higher  than  the  second.  When  the  moon’s  declination  is 
zero,  and  passing  from  south  to  north,  they  follow  the  moon's  transit  by  about  3A.  29m.  and  16A.  35m., 
and  the  second  rises  higher  than  the  first  by  the  same  quantity.  When  the  moon's  declination  is  greatest, 
north  or  south,  the  two  low  waters  follow  the  moon's  transit  by  about  9A.  41m.  and  22A.  7m.,  but  when  north 
the  second  falls  lower  than  the  first  by  about  7.3  feet,  and  when  south  the  first  falls  lower  by  that  quantity. 
When  the  moon's  declination  is  zero,  the  two  low  waters  fall  nearly  equally.  The  greatest  difference  observed 
between  the  heights  of  the  two  low  waters  of  a  day  was  8.6  feet,  and  the  greatest  difference  betwejp  the 
higher  high  and  the  lower  low  water  of  a  day  was  10.1  feet. 

For  the  method  of  computing  the  times  and  heights  of  high  and  low  waters  see  the  example  given  for 
San  Francisco,  and  use  the  tables  for  Port  Townshend,  at  the  end  of  the  Directory. 

The  geographical  position  of  the  triangulation  station  of  the  Coast  Survey,  upon  Point  Wilson,  is : 


•  o  t  t/ 

Latitude .  48  08  42.7  north. 

Longitude .  122  44  49.4  west. 

h.  m.  9. 

Or,  in  time .  8  10  59.6. 


®  Named  by  Vancouver  in  1792.  On  one  edition  of  the  maps  of  the  United  States  Exploring  Expedition  the  latter 
point  is  called  Point  Carjoll,  and  on  another  Point  Ringgold, 
f  Named  by  the  U.  8.  Exploring  Expedition,  1841. 
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The  position  of  the  triangulation  station  on  the  extremity  of  Point  Hudson,  computed  from  the  sec 
ondary  astronomical  station  near  the  town,  is  : 


Latitude .  48  07  06.7  north. 

Longitude . .  122  44  25.8  west. 

h.  m.  8, 

Or,  in  time .  8  10  57.7. 


Magnetic  yariation  21°  40'  east,  in  August,  1856,  with  a  yearly  increase  of  1.' 

From  the  above  it  will  be  seen  that  Point  Hudson  is  about  Un.  25s.  west  of  Telegraph  hill,  San 
Fi-ancisco. 

The  town  of  Port  Townshend  has  increased  very  much  since  the  discovery  of  gold  on  Fraser  river. 
No  fresh  water  is  to  be  had,  but  vessels  can  obtain  a  small  supply  near  the  military  post.  Some  fine  farms, 
lie  near  the  town,  and  vegetables  are  plenty  at  reasonable  prices.  The  place  was  noted  for  the  rough  charac¬ 
ter  of  its  “  beach  combers.'^ 

A  military  post  has  been  established  on  the  bluff,  2j  miles  S.  by  W.  from  the  town,  and  on  a  site  which 
commands  one  of  the  most  beautiful  views  in  these  waters,  having  the  bluff  and  varied  shores  of  the  bay  on 
either  hand  ;  Admiralty  Head,  6  miles  distant,  in  the  middle  ground ;  several  distant,  wooded  ridges,  and  in 
the  back  ground  the  snow-covered,  double  summit  of  Mount  Baker,  10,900  feet  in  height,  with  the  mouth 
of  the  crater  distinctly  visible  between  the  peaks,  and  at  times  emitting  vast  volumes  of  smoke.  The 
elevation  of  the  line  of  perpetual  snow  upon  this  mountain  is  3,145  feet.  Humboldt  is  wrong  in  his 
description. 

On  the  east  side  of  the  bay,  abreast  of  the  town,  lies  a  long  sand  spit,  nearly  closing  the  north  entrance 
to  Kilisut  harbor,  which  runs  parallel  to  the  inlet,  and  is  separated  by  an  island  a  mile  wide  and  6  miles  long. 
At  high  tide  this  harbor  con^municates,  by  a  crooked  boat  channel,  with  Oak  cove,  at  the  south  end. 

At  the  head  of  Port  Townshend  is  a  narrow  channel  opening  into  a  large  flat,  bounded  by  a  low,  sandy 
beach,  separating  it  from  Oak  cove.  The  Indians  frequently  use  this  as  a  portage. 

The  shores  are  generally  bluffs,  about  120  feet  high,  and  covered  with  wood,  except  behind  the  town. 
Between  the  town  and  Fort  Townshend  are  two  low  pieces  of  grass  and  sand  beach,  backed  by  marsh  aifd 
ponds.  The  5-fathom  curve  extends  but  a  few  hundred  yards  from  any  part  of  the  shores.  A  small  patch 
of  kelp  lies  off  the  southern  point  of  Prairie  Bluff,  and  another  off  the  north  face  of  Marrowstone  Bluff. 

Port  Townshend  was  surveyed  and  first  made  known  in  1792,  by  Vancouver,  who  gave  it  the  present 
name,  by  which  it  is  always  known. 

A  chart  of  it  was  published  by  the  Coast  Survey  in  1858. 

In  1855-*56  a  law  was  passed  appropriating  a  sum  for  building  a  light-house  upon  ‘‘Red  Bluff,*'  but  the 
recommendations  of  seafaring  men  had  fixed  generally  upon  Point  Wilson  as  the  most  suitable  location. 
Red  Bluff,  or  Admiralty  Head,  has  the  advantage  of  being  seen  further  up  the  inlet,  but  is  shut  out  from 
Smith's  Island  light,  while  Point  Wilson  commands  both  it  and  Dungeness  light.  Around  Point  Wil¬ 
son  all  the  navigation  and  commerce  of  the  inlet  and  sound  turn,  and  from  it  vessels  take  their  departure 
when  going  out  in  foggy  or  smoky  weather.  A  vessel  entering  Port  Townshend  at  night  could  easily  know 
her  position  with  the  light  on  Point  Wilson,  and  could  enter  it  with  certainty.  Coming  out  of  the  inlet  and 
bound  into  the  bay  she  would  have  a  good  course  to  run  by,  when  tke  light  was  opened  by  Marrowstoue 
Point. 

■Marrowstone  Point  is  a  low  sandy  point  stretching  300  yards  eastward  from  the  base  of  the  bluff,  and 
forming  an  indentation  on  its  southern  face,  where  anchorage  may  be  had  in  12  fathoms,  with  a  current  or 
eddy  Ih variably  running  ebb.  Small  craft  coming  out  of  the  inlet  with  a  head  wind  can  easily  take  advan¬ 
tage  of  this  for  2  or  3  miles  above  the  point. 

It  received  its  present  name  from  Vancouver  in  1792. 


ADMIRALTY  HEAD, 

Abreast  of  the  entrance  to  Port  Townshend,  is  a  perpendicular  cliff  80  feet  high,  falling  on  the  eastern 
side  to  a  low,  pebbly  shore,  which  runs  2  miles  to  the  E.NE.  and  strikes  the  high  cliffs  on  the  eastern  side 
of  the  inlet.  Behind  this  beach  is  a  large  lagoon,  and  off  it  is  Admiralty  bay,  with  hard,  sandy  bottom,  in. 
irregular  ridges,  and  a  depth  of  15  to  25  fathoms  of  water.  A  strong  current  always  makes  out  of  the  bay» 
and  it  is  exposed  to  the  full  sweep  of  southeasters.  The  current  is  so  strong  that  a  vessel  rides  to  it, 
and  consequently  lies  in  the  trough  of  the  sea. 
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LIGHT-HOUSE  ON  ADMIRALTY  HEAD. 

The  structure  consists  of  a  keeper's  dwelling,  with  a  tower  rising  through  the  roof  at  one  end ;  both 
are  painted  white,  and  the  iron  lantern  surmounting  the  tower  is  painted  red.  The  height  of  the  tower  from 
the  base  to  the  focal  plane  is  41  feet,  and  the  elevation  of  the  focal  plane  above  the  mean  level  of  the  inlet  is 
119  feet. 

The  illuminating  apparatus  is  of  the  fourth  order  of  the  system  of  Fresnel,  and  shows  a  fixed  white 
light.  It  was  first  exhibited  January  20,  1861,  and  shows  from  sunset  to  sunrise.  Under  a  favorable  state 
of  the  atmosphere  it  should  be  seen — 

From  a  height  of  10  feet  at  a  distance  of  16.1  miles. 

From  a  height  of  20  feet  at  a  distance  of  17.6  miles. 

Its  geographical  position,  as  determined  by  the  Coast  Survey,  is : 


o  /  // 

Latitude .  48  09  21.6  north. 

Longitude .  122  40  08  west. 


The  magnetic  variation  was  21°  40'  in  August,  1856,  and  the  present  yearly  increase  is  1'. 

It  illuminates  an  arc  of  270°  of  the  horizon,  and  commands  Admiralty  inlet  and  the  approaches.  It 
sees  New  Dungeness  light,  but  Smith's  Island  light  is  hidden  by  Point  Partridge. 

From  Point  Wilson  it  bears  NE.  by  E.,  distant  miles. 

From  Marrowstone  Point  N.  by  W.  J  W.,  distant  miles. 

From  New  Dungeness  light  N.  73°  E.,  distant  17§  miles. 

From  Point  Partridge  S.  60°  E.,  distant  5J  miles. 

Admiralty  Head  was  named  Red  Bluff  by  the  United  States  Exploring  Expedition  in  1841,  but  it  has 
now  no  color  to  suggest  the  appellation.  Both  names  are  used  on  the  Pacific  coast. 

Starting  from  abreast  Marrowstone  Point  the  mid-channel  course  up  Admiralty  inlet  runs  SE.  by  S.  J  S. 
for  7  miles.  The  shores  on  either  hand  are  bluffs  of  apparently  uniform  height,  covered  with  trees.  About  5 
miles  on  this  course  is  passed,  on  the  eastern  shore,  a  low  point,  with  one  or  two  clumps  of  trees  and  bushes,  to 
which  has  been  given  the  name  Btish  Point,^  On  the  western  shore  is  a  rounding  bluff  point  one  mile  north  of  the 
point  which  forms  the  northeast  part  of  Oak  cove.  Off  this  point  is  good  anchorage  in  12  or  15  fathoms. 
The  peculiar  geological  formations  found  in  the  vicinity  suggested  the  designation  Nodule  Point,*  which  it 
now  bears.  The  high  bold  headland,  severtil  miles  directly  ahead,  is  Foulweather  Bluff, t  and  that  to  the  E, 
SE.  destitute  of  trees,  except  one  large  clump,  which  marks  it  conspicuously  from  this  direction,  is  Double 
Bluff*  The  deep  indentation  between  it  and  Bush  Point,  with  low  land  in  the  rear,  is  Mutiny  hay,*  in 
the  northern  part  of  which  exists  a  narrow  bank  of  11  fathoms,  affording  an  excellent  fishing  ground.  At 
the  end  of  the  course  Oak  coveX  opens  to  the  westward,  and  stretches  towards  the  waters  of  Port  Towns- 
hend.  It  has  bluff  shores  nearly  all  around  it,  those  on  the  southwest  face  being  limestone ;  but  Basalt 
Point, §  at  the  south,  derives  its  name  from  its  geological  structure.  The  depth  of  water  is  5  to  15  fathoms, 
except  N.NW.  of  Basalt  Point,  where  it  reaches  25  and  30  farthoms.  The  length  of  the  bay  is  3  miles,  and 
its  average  width  about  1 J  mile.  In  beating  out  of  the  inlet,  with  a  favorable  current,  vessels  must  not 
attempt  to  work  to  this  bay  for  the  sake  of  a  long  tack. 

Vancouver  named  it  Oak  cove,  his  people  having  reported  that  oak  trees  stood  upon  its  shores.  We 
have  traversed  the  greater  part  of  the  shores  but  found  none. 

The  opening  west  of  Foulweather  bluff  is  Hood's  Canal,  Vessels  bound  into  it  keep  close  to  the 
western  shore  of  the  bluff,  and  pass  two  low  points  lying  near  together.  The  water  off  them  is  deep. 
Off  the  north  face  of  Foulweather,  for  nearly  a  mile,  less  than  15  fathoms  may  be  found.  Kelp  exists  under 
the  face  of  the  bluff,  and  vessels  may  pass  around  it  in  6  and  7  fathoms.  The  bottom  along  the  edge  of  the 
kelp  is  rocky.  On  the  west  side  of  the  entrance  to  Hood's  Canal  is  Port  Ludlow,  which  will  be  described 
hereafter. 

The  next  or  third  course  up  the  inlet  is  E.SE.  for  ten  miles,  passing  on  the  eastward  Double  bluff,  which 
stretches  northeast  for  a  mile,  and  rises  300  or  400  feet  in  height,  having  its  top  covered  with  wood.  The  bluff 


®  Named  by  the  U.  8.  Coast  Survey  in  1856. 

t  So  named  by  Vancouver  in  1792.  The  Indian  name  for  Foulweather  is  Pitch-pol. 
II  Named  by  Vancouver  in  1792. 

§  Named  by  the  U.  S.  Coast  Survey  in  1866. 
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running  also  to  the  northward  forms  Useless  bay.*  This  has  deep  water  over  the  greater  portion  of  it,  with  a 
large  shallow  bay  called  Deer  lagoon^  at  its  head.  The  high  bluff  forming  the  southern  point  of  Useless 
bay  is  Satchel  head.X  A  similar  bluff  lies  2  miles  E.  by  S.  of  it.  These  form  the  southern  extremity  of 
Whidbey  island,  in  latitude  47°  54'  north,  and  are  the  turning  points  into  Possession  sound. 

The  two  heads  are  about  300  feet  high,  covered  with  wood,  and  separated  by  a  depression,  which  is  in 
part  overflowed  at  high  tide,  and  then  presents  the  appearance  of  a  small  bay.  From  the  eastern  head  round 
the  western,  and  a  mile  toward  Useless  bay,  the  low- water  line  makes  out  half  a  mile,  the  shore  being  bare 
where  some  recent  maps  have  deep  water.  For  nearly  a  mile  south  of  both  heads  a  depth  of  8  and  10 
fathoms  and  smooth  sandy  bottom  can  be  found.  We  found,  when  anchored  for  several  days  off  the  eastern 
head,  a  strong  under  current  ninning  into  Possession  sound,  and  an  upper  current  setting  to  the  westward,  at  all 
tides.  Vancouver  makes  mention  of  the  shoal,  and  states  that  beating  into  the  inlet  he  stood  on  the  bank 
until  he  got  5  fathoms,  but  want  of  time  precluded  his  examining  it. 

On  the  western  side  of  the  last  mid-channel  course  we  passed  Fowlweather  bluff,  which  is  perpendicu¬ 
lar  on  its  N.NW.  face,  and  about  225  feet  high,  with  heavy  firs  upon  its  summit.  It  slopes  towards  the 
east  to  a  bluff  40  feet  high,  but  is  steep  on  the  side  next  to  Hood’s  Canal.  The  low  point  4  miles  east  of  it 
is  Point  No  Point, \  making  well  out,  and  destitute  of  trees  or  bushes.  Between  it  and  Foul  weather  is  a 
deep  bight,  and  the  distance  across  the  neck  to  Hood’s  Canal  is  only  a  quarter  of  a  mile  in  one  part,  marked  by 
the  track  of  a  recent  tornado  that  has  twisted  off  and  uprooted  firs  of  3  and  4  feet  diameter.  On  the  south  side 
of  Point  No  Point  is  good  anchorage  in  10  fathoms;  and  thence  the  western  shore  runs  nearly  straight 
SE.  by  S.  for  ten  miles. 

At  the  end  of  the  last  course,  which  carried  us  3  miles  beyond  Point  No  Point,  the  inlet  expands  to  a 
width  of  7  miles.  A  course  E.NE.  for  3J  miles  carries  us  to  the  entrance  of  Possession  sound,  the  first  6 
miles  of  which  run  N.  J  W.,  with  a  width  of  2  miles  and  bluff  shores.  It  then  turns  to  the  northwestward 
to  Port  Gardner.  The  water  is  deep  in  the  entrance,  and  affords  no  anchorage.  The  low  point  on  the  shore, 
4  miles  after  entering,  is  Point  Elliott,  \\  and  the  bay  opening  to  the  northeast  receives  the  Sinahomis  or 
Scaget  river. 

The  next,  or  fourth,  mid-channel  course  up  the  inlet  is  S.SE.  for  21  miles  to  Allen’s  bank,  which  lies 
a  mile  off  the  north  end  of  Vashon’s  island.  Five  miles  on  this  course,  or  seven  from  Point  No  Point, 
brings  us  to  an  excellent  little  harbor  on  the  western  side  of  the  inlet,  called  Apple  Tree  cove,*  having  a 
low  point  on  the  north  side,  with  a  soft  mud  flat  extending  several  hundred  yards  up  the  inlet.  From  5  to 
12  fathoms  water  and  sticky  bottom  are  found  off  it  and  in  the  cove.  There  is  mo  fresh  water  in  the  vicinity, 
but  very  good  timber  may  be  procured  suitable  for  boat  spars  and  booms.  On  the  eastern  shore  of  the  inlet, 
abreast  of  this  cove,  are  two  low  points,  a  mile  apart,  making  out  from  the  bluff.  The  indentation  between 
them  forms  a  good  though  small  anchorage,  and  the  chances  are  good  for  fresh  water  at  high  tide.  The 
southern  point  is  named  Point  Wells,^  the  northern  Point  Edmund.*  The  inlet  is  here  only  3  miles  wide, 
and  continues  so  to  Point  Jefferson,*  two  miles  southward  of  Apple  Tree  cove.  This  is  a  moderately  low, 
straight  bluff,  with  the  ground  rising  behind  it,  and  covered  with  timber.  Stretching  broad  off  its  eastern 
face  for  three-quarters  of  a  mile  we  discovered,  in  1856,  a  9-fathom  shoal,  which  affords  capital  anchorage  for 
vessels  when  drifting  with  light  airs  and  adverse  currents. 

PORTS  MADISON  AND  ORCHARD. 

Point  Jefferson  is  the  northern  side  of  the  entrance  to  this  port,  which  runs  3  miles  W.SW.,  with  an 
average  width  of  2  miles  and  a  large  depth  of  water,  except  under  Point  Jefferson,  where  anchorage  may  be 
had  in  10  and  15  fathoms,  hard  sandy  bottom,  with  patches  of  kelp  inshore. 

The  southeast  point  of  the  entrance  is  low  and  sandy,  making  out  from  high  wooded  ground.  One  mile 
west  of  it  is  the  narrow  entrance  to  a  natural  canal,  upon  which,  in  full  view,  are  situated  the  Port  Madison 


*  Named  by  tbe  U.  S.  Exploring  Expedition,  1841. 
t  Discovered  and  named  by  the  U.  S.  Coast  Survey,  1856.  * 

^  Named  by  the  U.  S.  Exploring  Expedition,  1841.  The  proper  spelling  is  Skadg'-it,  and  the  Indian  name  of 
tbe  point,  Skoolhks. 

§  Named  by  U.  S.  Exploring  Expedition,  1841.  The  Indian  name  for  the  point  is  Hahd-skus. 

II  Named  by  U.  S.  Exploring  Expedition,  1841. 
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saw-mills.  At  the  SW.  part  of  the  bay  is  the  very  naiTOW  entrance  to  Port  Orchard.  The  channel  is 
somewhat  crooked,  but  it  has  3  and  4  fathoms  water  in  it.  On  the  western  side  of  this  entrance  are  some 
white  patches  of  beach,  formed  by  clam  shells.  In  1857  an  Indian  village  was  situated  here,  and  an  Indian 
sub-agency.  Both  sides  of  the  entrance  are  bluffs.  Vessels  not  well  acquainted  with  the  channel  must  enter 
under  easy  sail,  and  keep  a  lead  going  on  each  side  of  the  vessel  to  ascertain  where  the  deepest  water  lies. 
After  getting  through  give  the  point,  one  mile  off  on  the  western  side,  a  berth  of  nearly  half  a  mile,  to  avoid 
a  shoal  which  makes  out  east  from  it.  Thence  it  is  plain  sailing  in  15  to  25  fathoms  of  water.  After  passing 
the  first  point  an  arm  opens  to  the  N  W.,  and  many  vessels  load  there  with  spars.  Ten  miles  up  the  southern 
channel  is,  or  was,  a  saw-mill.  In  coming  out  of  this  port  vessels  should  not  tnist  the  southern  entrance, 
but  leave  as  they  entered.  Bee  remarks  under  heading  Restoration  Point,  page  411. 

Port  Orchard  was  examined  and  named  by  Vancouver  in  1792. 

Port  Madison  was  named  by  the  United  States  Exploring  Expedition  in  1841.  The  Indian  name  is 
Noo-soh'-kum. 

Bainbridge  island  lies  between  Port  Orchard,  Port  Madison,  and  Admiralty  inlet.  It  is  8  or  9  miles 
long  by  2J  in  breadth,  and  its  general  direction  is  BE.  by  S.  A  few  loggers*  huts  stand  on  the  western  side 
and  the  Madison  saw -mill  at  the  north  end.  On  the  BE.  part  it  is  indented  by  two  small  harbors.  It  was 
named  by  the  United  Btates  Exploring  Expedition  in  1841. 

DUWAMISH  BAY. 

Abreast  of  Port  Madison  the  eastern  shore  of  the  inlet  retreats  and  there  receives  several  small  streams  of 
water,  but  it  gradually  makes  out  into  a  very  long,  low  sand  point,  called  West  Pointy*  which  forms  the 
extreme  northwest  part  of  the  entrance  to  Duwamish  bay.  The  bay  runs  E.  by  B.  6 J  miles  and  has  a  width 
of  2  miles.  To  the  south  point,  called  Battery  Point^  which  is  low  and  bare,  with  a  curiously  shaped 
mound  rising  sharply  behind  it,  the  course  is  alo  it  BE.  by  B.,  and  distance  4J  miles.  Under  West  Point 
there  is  anchorage  in  10  to  15  fathoms  after  getting  towards  the  bluff  j  but  on  the  north  side  of  the  point  the 
water  is  very  deep.  Through  the  centre  of  the  bay  the  depth  ranges  from  88  to  40  fathoms.  On  the  north 
side  of  Battery  Point  a  vessel  anchoring  in  20  fathoms  cannot  have  a  greater  scope  of  chain  than  35  fathoms 
without  being  too  close  to  the  shore.  When  we  anchored  there  in  13  fathoms  and  veered  to  25  fathoms  of 
chain  the  vessel’s  stem  was  in  2J  fathoms.  The  beach  is  smooth  and  very  regular,  being  composed  of  sand 
and  gravel.  On  this  side  of  Battery  Point  is  the  deserted  town  of  Alki,  (the  Indian  phrase  for  **  by  and  by.”) 
The  town  has  had  several  names,  but  there  is  nothing  about  it  to  command  trade. 

The  bluff  head  within  the  bay,  2  miles  N.NE.  of  Battery  Point,  is  Duwamish  Head.f  It  is  steep,  about 
150  feet  high,  covered  with  timber,  and  the  beach  at  low  water  stretches  out  over  a  quarter  of  a  mile  N.NW. 
from  it.  The  head  of  the  bay  receives  the  Duwamish  river,  and  for  one  or  two  miles  is  an  extensive  flat, 
bare  at  low  water. 

The  town  of  Beattie  is  on  a  small  point  at  the  NE.  part  of  the  bay,  a  little  over  5  miles  inside  of  West 
Point.  It  consists  of  a  few  houses  and  stores,  a  church,  and  a  small  saw-mill ;  and  a  number  of  university 
buildings  are  to  be  erected,  (1862.)  It  has  but  little  trade. 

Beattie  has  been  proposed  as  the  terminus  of  the  northern  trans -continental  railroad,  penetrating  the 
Cascade  mountains  by  the  Yakima  Pass,  and  thereby  making  the  line  140  miles  shorter  than  by  the  Columbia 
River  Pass,  which  is  remarkably  favorable,  whilst  the  former  is  only  possibly  practicable. 

The  usual  anchorage  is  directly  off  the  wharf  in  10  to  15  fathoms  water,  with  the  large  white  house  on 
the  extreme  point  bearing  about  E.  or  E.  by  B.  and  at  a  distance  from  the  beach  about  500  yards.  This 
position  will  enable  a  vessel  to  work  out  well  by  making  the  first  tact  to  the  southward  towards  the  flat.  If  it 
be  high  water  this  flat  cannot  be  distinguished,  and  the  lead  must  be  kept  going.  When  a  depth  of  15 
fathoms  is  struck  go  about,  for  it  shoals  to  3  fathoms  very  suddenly,  and  keeping  on  would  soon  bring  up  a  vessel 
on  the  flat.  If  the  current  be  ebb,  vessels  bound  out  should  stand  well  into  the  inlet ;  and  if  bound  up,  work 
close  under  and  around  Duwamish  Head  to  Battery  Point.  If  the  current  be  flood,  vessels  bound  out  should 
work  under  the  north  shore,  and  close  to  West  Point;  if  bound  up,  work  under  the  north  shore  about  3J 
miles  to  Magnolia  bluff,  beyond  a  low  marshy  indentation  in  the  shore,  or  until  they  can  fetch  well  clear  of 
Battery  Point. 

There  is  said  to  be  some  good  agricultural  prairie  land  on  the  Duwamish  river.  Borne  distance  up  it  is 

®  Named  by  the  U.  S.  Exploring  Expedition,  1841. 

f  Named  by  the  U.  S.  Coast  Survey,  1866.  The  Indian  name  is  Me-kwah-mooks. 

J  Named  by  the  U.  S.  Coast  Survey,  1856. 
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connected  with  Lake  Washington^  which  is  reported  to  be  25  miles  long  and  several  miles  broad,  with  islands 
in  it.  It  is  but  a  few  miles  in  a  direct  line  east  of  Seattle.  Another  small  lake  exists  about  a  mile  back 
from  the  beach,  a  mile  west  of  Seattle.  This  is  reac^ied  hy  a  trail. 

The  town  of  Seattle  was  attacked  by  a  small  body  of  Indians  in  1855,  but  the  assault  was  repelled  by 
the  United  States  steamer  Massachusetts. 

The  bay  was  called  Elliott’s  bay  by  the  United  States  Exploring  Expedition  in  1841,  but  the  present 
name  is  that  by  which  it  is  invariably  known,  and  was  adopted  from  -the  name  of  the  tribe  of  Indians 
inhabiting  its  shores.  The  name  'of  the  town  is  derived  from  that  of  the  chief,  Se-at-tlh. 

The  Coast  Survey  report  for  1854  was  accompanied  by  a  reconnaissance  sketch  of  Duwamish  bay  and 
Seattle  harbor. 


RESTORATION  POINT. 

From  the  SE.  point  of  Port  Madison  to  this  point  the  shore  is  bluff  and  somewhat  irregular,  and  is 
indented  first  by  Eagle  harbor^*  having  a  long  pebbly  spit  making  out  300  or  400  yards  SE.  from  its  north  point ; 
and  next,  at  Point  Restoration,  by  Blakely  harbor,*  having  off  its  entrance  a  large  rock,  15  feet  high,  with 
deep  water  all  round  it.  The  rock  bears  nearly  N.NW.  three-quarters  of  a  mile  from  the  point,  and  the 
bottom  between  is  irregular,  the  depth  ranging  from  20  to  40  fathoms.  Blakely  harbor  is  only  a  quarter  of  a 
mile  wide  and  three-quarters  long,  with  18  fathoms  sticky  bottom  at  its  mouth,  and  shoaling  gradually  inside, 
but  most  on  the  south  side.  A  hydrographic  sketch  of  the  harbor  will  be  found  in  the  Coast  Survey  Report 
for  1856. 

Eagle  harbor  is  larger  and  more  commodious  than  Blakely.  We  discovered  the  shoal  off  its  north  point 
in  1856. 

Restoration  Point  is  in  some  respects  very  peculiar ;  no  other  in  these  waters,  except  Battery  Point, 
presenting  the  same  formation.  For  300  yards  it  is  flat,  about  10  feet  above  high  water,  and  has  a  foot 
depth  of  soil  covered  with  grass  over  a  limestone  rock,  uplieaved  nearly  on  edge,  the  direction  of  the  strata 
pointing  toward  Battery  or  a  little  south  of  it.  Inshore  it  rises  up  sharply  about  100  feet,  its  sides  covered 
with  grass  and  the  summit  with  fir  trees.  Around  the  whole  SE.  face  of  the  point  these  peculiarities  exist. 
On  the  upper  levels  of  the  high  land  adjacent  our  party  found  small  lakes  of  water. 

From  the  extremity  of  the  point  a  ledge,  bare  at  low  tides,  makes  out  300  yards,  but  the  depth  is  6 
fathoms  100  yards  off  its  extremity,  and  16  fathoms  at  a  quarter  of  a  mile.  On  the  tail  of  this  ledge  the 
United  States  sloop- of- war  Decatur  struck  in  1855.  S.SE.  of  the  point  anchorage  may  be  had  in  15  fathoms, 
sticky  bottom,  a  quarter  of  a  mile  distant ;  or,  as  a  rule  for  finding  anchorage,  bring  the  rock  north  of  it  to 
range  just  over  and  inside  of  the  point.  Kelp  exists  along  the  southern  face. 

The  geographical  position  of  the  triangulation  station  of  the  Coast  Survey  upon  this  point  is : 


o  /  // 

Latitude .  47  35  05.8  north. 

Longitude .  122  28  15.2  west. 

A.  m.  «. 

Or,  in  time . .  8  09  53.0. 


From  this  point  Battery  Point  bears  E.  by  N.  J  N.,  distant  2 J  miles. 

Tides. — The  approximate  corrected  establishment  is  IVA.  IVm.,  and  the  approximate  mean  rise  and  fall 
of  tides  7.4  feet. 

Vancouver  anchored  under  this  point  in  1792;  found  large  numbers  oL  Indians  located  near,  and  first 
called  it  Village  Point,  but  changed  it  to  its  present  name  in  commemoration  of  the  day  on  which  he  anchored. 
From  this  place  his  boats  explored  all  the  waters  adjacent.  ' 

South  of  Restoration  the  inlet  opens  to  the  westward  for  a  couple  of  miles  into  a  bay,  in  which  is  situated 
an  island  about  three-quarters  of  a  mile  in  extent,  called  Blake  island.^  From  the  northwest  part  of  the 
bay  leads  a  narrow  crooked  pass  3  miles  long  to  the  southern  part  of  Port  Orchard,  which  spreads  out  into 
several  arms.  The  pass  is  obstructed  by  rocks  and  is  difficult  of  navigation.  The  winds  are  variable,  light, 
and  uncertain  at  its  narrowest  part,  where  it  makes  a  sharp  turn,  and  is  only  a  couple  of  hundred  yards  wide, 
with  a  rushing  swirling  current.  The  channel  generally  used,  although  narrower  than  the  one  just  mentioned, 
is  that  leading  into  Port  Madison. 


^  Named  by  the  United  States  Exploring  Expedition,  1841. 
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Our  last  course  brought  us  to  Allen's  hank,*^  off  the  north  end  of  Vashon’s  island,  with  Blake  island 
to  the  westward,  and  three-quarters  of  a  mile  distant.  This  bank  is  nearly  a  mile  in  extent,  and  has  as  little 
as  10  fathoms  upon  it,  with  a  variable  bottom,  in  some  places  mud,  and  in  others  hard  sand.  At  our  anchor¬ 
age  upon  it  in  11  fathoms  the  south  end  of  Blake  island  bore  N.  81°  W.,  and  the  NW.  point  of  Vashon's 
island  S.  5°  E.  Between  the  anchorage  and  Blake  island  the  water  regularly  deepens  to  about  18  fathoms 
in  soft  mud.  This  anchorage  has  already  proved  of  service  to  vessels  losing  the  wind  and  having  adverse 
currents.  In  some  recent  maps  25  to  30  fathoms  are  marked  in  the  position  of  this  shoal.  The  eastern 
point  of  Blake  island  is  low  and  pebbly,  and  called  by  the  natives  Tatugh.  Under  it  is  anchorage  in  17 
and  18  fathoms,  soft  mud.  The  northeast  point  of  Vashon’s  island  is  Dolphin  Point,!  the  northwest  point 
Point  Vashon,f  the  point  abreast  of  it  is  Point  Southworth,f  and  the  mile-wide  channel,  commencing  between 
the  last  two  points,  is  Colvos  passage running  west  of  Vashon’s  island. 

The  extent  of  shore-line  from  the  entrance  of  Admiralty  inlet  to  the  north  end  of  Vashon’s  island  is  241 
miles. 

^  The  main  body  of  the  inlet  continues  about  SE.  for  8  miles,  then  S.SW.  8  miles  further,  with  an  average 
width  of  2  miles.  In  this  stretch  the  currents  are  moderately  strong,  the  chances  for  anchoring  few,  and  it 
is  sometimes  calm  while  a  fine  breeze  is  blowing  through  Colvos  Passage. 

Brace  Pointy  lies  on  the  east  side  of  the  inlet,  NE.  from  Dolphin  Point.  The  round-topped  point 
having  two  or  three  lone  fir  trees  upon  it,  and  situated  on  the  same  side  of  the  inlet,  4  miles  above  Brace 
Point,  is  called  Point  Pully.X  The  water  is  v6ry  deep  close  to  it  on  either  side. 

The  geographical  position  of  the  triangulation  station  of  the  Coast  Survey  on  the  summit  of  the  mound 
at  Point  Pully  is : 

o  /  // 

Latitude .  47  27  07.3  north. 

Longitude .  122  22  21.5  west. 

h.  m.  8. 

Or,  in  time .  8  09  29.4. 

There  is  a  small  bight  north  of  Brace  Point,  and  between  it  and  another  low  point,  called  Fauntleroy 
cov€i  \  having  good  anchorage  in  10  and  12  fathoms,  and  fresh  water  is  easily  obtained  in  the  vicinity.  Be¬ 
tween  Brace  Point  and  Point  Pully  ^wo  or  three  small  streams  of  water  empty,  and  another  from  the  valley 
a  mile  east  of  the  high  bluff  at  Pully.  Off  this  valley  a' flat  makes  out  with  deep  water  at  its  edge. 

Under  Dolphin  Point  there  is  very  deep  water;  but  off  the  north  end  of  the  island,  near  this  point,  we 
found  anchorage  in  14  fathoms,  hard  bottom. 

Colcos  passage  is  the  usual,  we  may  say  the  invariably  used  ship  channel  towards  Puget’s  sound.  It 
is  about  a  mile  wide,  with  high  bluff  shores,  varied  by  numerous  small,  low,  sand  points  making  out  from  the 
face  of  the  bluff,  and  having  deep  water  off  them.  The  passage  is  11  miles  long  to  the  south  end  of  Vashon’s 
island,  which  is  called  Dalco  Point,}  and  it  runs  with  a  nearly  straight  course  S.  by  E.  A  mile  and  a  half 
inside  of  Point  Vashon  there  is  a  small  curve  in  the  shore  line  calle'd  Fern  cove,\  with  excellent  anchorage 
in  5  and  10  fathoms.  Abreast  of  Dalco  Point  on  the  western  shore  there  is  a  small  harbor,  with  a  narrow  and 
shoal  entrance,  called  Gig  harbor, X  Looking  out  of  the  passage  to  the  north,  Mount  Baker  shows  distinctly 
in  clear  weather. 

COMMENCEMENT  BAY. 

When  abreast  of  Dalco  Point  this  bay,  at  the  termination  of  Admiralty  inlet,  opens  to  the  E.SE.,  and 
over  its  low  background  shows  the  high  snow-covered  peak  of  Mount  Rainier.  The  general  direction  of  the 
bay  is  E.  by  S.  \  S.,  with  a  length  of  three  or  four  miles,  a  width  of  two  miles,  and  a  great  depth  of 
water  up  to  the  line  of  the  extensive  flat  at  its  head,  which  is  backed  by  marsh.  There  are  no  settlements 
upon  it,  but  in  1857  we  found  some  deserted  fishing  stations. 

It  was  named  in  1792  by  Vancouver,  who  thought  this  the  entrance  to  some  large  arm  of  the  inlet,  on 
account  of  the  low  country  beyond. 

We  believe  the  Indian  name  for  this  bay  is  Puyallup. 

®  Discovered  and  named  by  the  United  States  Coast  Survey  in  1867. 

f  Named  by  the  United  States  Coast  Survey,  1857. 

X  Named  by  the  United  States  Exploring  Expedition,  1841. 

§  Named  by  the  United  States  Coast  Survey  In  1850. 
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VashorCs  island^  lying  between  the  southern  extremity  of  the  inlet  and  Colvos  passage,  is  11 J  miles 
long,  with  an  average  width  of  miles.  Halfway  down  on  its  eastern  side  lies  a  curiously  shaped  peninsula, 
formed  by  a  narrow,  low,  sandy  neck  of  land,  which  makes  out  into  the  inlet,  and  then  runs  towards  the 
south  point  of  the  island.  The  space  between  this  peninsula  and  the  island  is  an  excellent  harbor  four  or 
five  miles  long,  and  three-quarters  of  a  mile  wide,  with  five  to  ten  fathoms  water  in  it.  The  southeast  face 
of  the  peninsula  is  high  and  steep,  and  bordered  by  water  from  40  to  50  fathoms  deep. 

The  island  is  high,  with  steep  shores,  covered  with  wood  and  undergrowth.  Its  surface  is  marshy  in 
many  parts  that  are  quite  elevated.  The  present  name  was  given  by  Vancouver  in  1792.  The  harbor 
formed  by  it  and  the  peninsula  was  called  (Quartermaster's  harbor  by  the  United  States  Exploring  Expe¬ 
dition  in  1841. 


POINT  DEFIANCE  AND  THE  NARROWS.® 

The  high,  sharp  yellow  bluff  facing  the  south  entrance  to  Colvos  passage  is  called  Point  Defiance,  and 
between  it  and  the  western  shore  pass  all  the  waters  of  Puget’s  sound.  This  passage  is  called  the  Narrows. 
Its  average  width  is  three  quarters  of  a  mile,  and  very  uniform  ;  the  shores  are  high,  bold,  and  in  some  places 
rocky.  For  two  miles  to  the  SE.  its  course  is  a  regular  curve.  The  next  turn  is  to  the  southward,  and  at  a 
distance  of  two  miles  in  that  direction  the  waters  of  the  sound  open  ahead,  with  a  narrow  pass  between  the 
main  and  Fox  island  to  the  west ;  and  a  small  indentation,  backed  by  low  ground,  and  formed  on  the  south 
by  a  small  peninsula,  on  the  east.  In  this  bight  is  anchorage  in  15  fathoms,  with  swirling  eddies.  On  the 
south  face  of  this  peninsula,  and  outside  of  the  kelp,  anchorage  may  also  be  had. 

PUGET’S  SOUND. 

This  collection  of  inlets  commences  after  passing  “The  Narrows,”  and  covers  an  area  of  14  miles  by  22, 
with  a  general  direction  SW.  f  S.  The  aggregate  shore-line  of  this  sound,  and  the  adjacent  part  of  Admi¬ 
ralty  inlet,  with  Colvos  passage,  to  the  north  end  of  Vasbon’s  island,  is  not  less  than  370  miles.  Upon  its 
shores  are  situated  the  settlements  of  Steilacoom,  Nisqually,  Olympia,  and  Newmarket. 

It  received  its  present  name  in  1792  from  Vancouver,  in  compliment  to  Lieutenant  Puget,  who  ex¬ 
plored  it.  '  ^ 

STEILACOOM. 

On  the  eastern  shore  of  Puget’s  sound,  nine  miles  south  of  Point  Defiance,  is  situated  the  town  or  village 
of  Steilacoom,  upon  a  rising  bluff.  It  consists  of  only  a  few  houses.  Fort  Steilacoom  stands  about  a  mile 
inland,  upon  a  piece  of  gravelly  prairie,  and  roads  lead  from  it  to  the  town  and  the  creek. 

The  neighboring  country  is  only  moderately  well  adapted  to  agriculture  except  along  the  bottoms  of4he 
small  streams. 

The  usual  anchorage  is  off  the  small  wharf,  in  15  fathoms,  hard  bottom,  and  about  400  or  500  yards 
from  the  shore.  An  island  lying  2\  miles  distant  to  the  west  of  that  position  is  called  McNeil,  and  between  it 
and  Fox  island,  to  the  northward,  there  is  a  passage  a  mile  and  a  half  wide.  The  passage  on  the  south  side  of 
McNeil  island,  between  it  and  Anderson  island,  is  generally  known  as  Balch’s  passage.  It  bears  about  SW. 
by  W.  from  the  anchorage,  and  is  marked  by  a  small  wooded  islet  in  it,  called  Eagle  island,  off  which  lies 
rocky  bottom,  and  vessels  keep  closer  to  the  north  shore.  This  passage  is  the  direct  channel  to  Olympia, 
instead  of  following  the  broad  one  to  the  southward  of  Steilacoom. 

The  north  end  of  the  island,  showing  to  the  southward,  and  IJ  mile  from  the  anchorage,  is  Kitson 
island. 

One  mile  north  of  the  anchorage  is  the  mouth  of  a  small  stream  called  the  Steilacoom  river. 

In  coming  to  Steilacoom,  or  bound  direct  for  Olympia,  a  patch  of  kelp,  with  foul  bottom  and  less  than 
three  fathoms  of  water  upon  it,  must  be  avoided.  It  bears  S.SE.  one  mile  from  the  south  end  of  Fox  island, 
and  NW.  by  W.  1|  mile  from  Steilacoom  wharf.  The  tide-rip  upon  it  and  abreast  of  the  town  is  very  great; 
quite  sufficient  with  a  little  wind  to  swamp  a  small  boat.  The  shores  of  the  main  and  islands  are  bold,  nearly 
uniform  in  height,  and  covered  with  trees. 

Tides. — The  corrected  establishment  or  mean  intei*val  between  the  time  of  the  moon’s  transit  and  the 
time  of  high  water  is  IV^.  XLVIw.  The  mean  rise  and  fall  of  tides  is  9.2  feet,  of  spring  tides  II. 1  feet,  of 


•Named  by  the  United  States  Exploring  Expedition  in  1841. 
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neap  tides  7.2  feet.  The  mean  duration  of  the  flood  is  6A.  3m.,  of  the  ebb  6A.  25m.,  and  of  the  stand  28m. 
The  difference  between  the  rise  of  the  highest  tide  and  the  fall  of  the  lowest  tide  observed  was  18.3  feet. 
The  greatest  difference  observed  between  the  height  of  the  two  low  waters  of  one  daj  was  12.2  feet,  and  the 
greatest  difference  between  the  higher  high  and  lower  low  waters  of  a  day  was  17.7. 

When  the  moon’s  declination  is  greatest  north  the  two  high  waters  of  the  day  follow  her  transit,  respect¬ 
ively,  by  about  6  and  16  hours,  and  when  greatest,  and  south,  by  3J  and  18J  hours,  the  height  of  the  two 
being  about  equal.  When  the  moon’s  declination  is  zero  they  follow  the  moon’s  transit  by  about  4A.  46m. 
and  17A.  12m.,  but  the  first  is  higher  than  the  second  by  about  2.7  feet  when  the  moon’s  declination  is  chang¬ 
ing  from  north  to  south,  and  when  changing  from  south  to  north  the  second  is  higher  than  the  first  by  that 
quantity.  W^hen  the  moon’s  declination  is  greatest,  north  or  south,  the  two  low  waters  follow  the  moon’s 
transit  by  about  11  A.  11m.  and  23A.  37m.,  but  when  north  the  second  falls  lower  than  the  first  by  about  9.7 
feet,  and  when  south  the  first  falls  lower  than  the  second  by  that  quantity.  When  the  moon’s  declination  is 
zero  the  two  low  waters  are  nearly  equal  in  height;  when  changing  from  north  to  south  they  follow  the  moon’s 
southing  by  about  llA.  41m.  and  23A.  7m.,  and  when  changing  from  south  to  north  by  lOA.  41m.  and  24A.  7m. 

To  find  the  times  of  high  and  low  waters,  first  compute  them  for  Port  Townshend,  and  to  the  numbers 
thus  obtained  add  57  minutes. 

The  pronunciation  of  the  name  Steilacoom,  as  given  to  us  by  Indians,  is  Tchil'-ae-cum.  On  the  Admi¬ 
ralty  maps  of  1847  we  find  it  Chelakoom. 

A  reconnaissance  sheet  of  Steilacoom  harbor  was  published  by  the  Coast  Survey  in  1856. 

Nisqually,  five  miles  south  of  Steilacoom,  and  on  the  same  side  of  the  sound,  is,  at  present,  a  place  of  no 
trade  or  importance.  It  was  one  of  the  early  posts  of  the  Hudson  Bay  Company,  and  is  still  occupied  by 
them.  An  extensive  mud  flat  exists  off*  the  mouth  of  the  wide,  marshy  valley,  but  the  depth  of  water  is  very 
great  close  to  it,  and  the  anchorage  room  very  much  contracted.  The  river  Nisqually  empties  here,  and  we 
believe  there  are  two  small  saw-mills  upon  it.  The  name  is  Indian. 

OLYMPIA. 

It  would  be  almost  useless  to  attempt  to  describe  the  route  to  Olympia  from  Steilacoom,  as  a  pilot  or  a 
map  is  absolutely  necessary  in  making  the  passage.  The  mid-channel  course  is  21  miles  in  length,  and  its 
width  from  half  a  mile  to  a  mile  and  a  half. 

Olympia  is  situated  at  the  head  of  Budd’s  inlet,*  which  is  six  miles  long,  three-quarters  of  a  mile  Vide, 
and  runs  nearly  south.  The  shores  are  steep  and  wooded,  and  the  head  of  the  bay  an  immense  mud  flat 
behind  which  is  the  town.  It  acquires  prospective  importance  by  being  the- capital  of  the  Territory,  but 
especially  on  account  of  its  proximity  to  the  Columbia  river  valley,  and  to  the  headwaters  of  the  Chehalis. 
There  is  a  saw- mill  at  Newmarket,  two  miles  south  on  the  Turn  water,  and  three  others  in  the  vicinity,  besides 
one  or  two  grist-mills. 

A  depth  of  three  fathoms  can  be  carried  on  the  west  side  of  Budd’s  inlet,  within  one  and  a  half  mile  of 
the  wharf;  and  one  fathom  within  a  mile  on  the  eastern  side.  Vessels  are  brought  up  to  the  wharf 
at  the  highest  tides,  and  then  rest  in  the  mud  until  ready  to  leave. 

The  greatest  difference  between  the  highest  and  lowest  tides  is  reported  about  24  feet,  and  is  doubtless 
more  than  this  when  we  compare*  its  position  with  that  of  Steilacoom.  The  approximate  corrected  establish¬ 
ment  is  VA.  Vlllm.,  and  the  mean  rise  and  fall  of  tides  9.2  feet. 

The  approximate  geographical  position  of  the  wharf  is : 


o  /  // 

Latitude . ; .  47  03  00  north. 

Longitude . . .  122  55  00  west. 

h.  m.  B. 

Or,  in  time .  8  11  42. 


The  computed  magnetic  variation  20°  47'  east,  in  July,  1856,  and  the  present  yearly  increase  1'. 
A  hydrographic  reconnaissance  of  Budd’s  inlet  was  published  by  the  Coast  Survey  in  1856. 

A  small  saw-mill  has  been  built  on  Hammersley’s  inlet,*  and  another  on  Henderson’s  inlet.* 


®  Named  by  the  U.  S.  Exploriag  Expedition  in  1841. 
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HOOD’S  CANAL* 

The  entrance  to  this  arm  of  Admiralty  inlet  lies  between  Basalt  Point  and  Foul  weather  bluff,  the  latter 
bearing  E.  f  S.,  distant  miles  from  the  former. 

The  first  mid-channel  course  is  SE.  for  four  miles,  pointing  directly  into  Port  Gamble,  at  the  entrance 
to  which  the  houses  and  mill  are  plainly  visible ;  and  passing  a  high,  round,  wooded  peninsula  on  the  west 
side  of  the  channel,  and  connected  to  the  main  by  a  narrow  neck  of  low  sand  beach.  This  is  frequently  mistaken 
for  an  island,  and  is  called  Hood’s  Head.t  Between  this  head  and  Port  Gamble  the  canal  changes  its  course 
and  runs  in  nearly  a  straight  line  S.  by  W.  40  miles,  with  an  average  width  of  mile.  In  latitude  47°  2P 
N.  it  makes  an  abrupt  turn,  and  runs  for  12  or  13  miles  about  NE. 

PORT  LUDLOW. 

Close  to  Basalt  Point  lie  some  rocks,  with  others  about  half  a  mile  SE.,  called  the  Colvos  rocks,*  among 
which  is  one  25  feet  high,  but  of  small  extent.  Close  in  shore,  and  abreast  of  this,  is  a  rock  just  awash  at 
high  tide,  but  between  the  two  runs  a  channel  with  15  fathoms  water,  having  soft,  muddy  bottom.  The 
bright  bluff  head  Ij  mile  SE.  of  the  Colvos  rocks,  and  about  two  miles  SW.  by  W.  from  Foul  weather  bluff,  is 
Tala  Point.X  Half-way  between  the  Colvos  and  this  point  is  the  usual  entrance,  over  a  sand  bar  having  4j 
fathoms.  The  3-fathom  line  stretches  half  a  mile  SE.  of  Colvos.  If  the  wind  and  currents  do  not  suit  for 
this  channel,  run  inside  of  the  Colvos,  carrying  deep  water  and* eight  fathoms,  soft,  muddy  bottom,  anywhere 
inside  of  Tala  Point,  even  past  the  saw-mill,  if  necessary.  The  general  direction  of  the  shore  from  Basalt 
Point  to  the  saw-mill  on  the  low  sand  point  inside,  is  S.  SE.  miles.  Abreast  of  Tala  the  width  of  the  bay 
is  three-quarters  of  a  mile,  but  it  gradually  contracts  to  less  than  half  a  mile  at  the  saw  mill,  at  which  vessels 
load.  Inside  of  the  saw-mill  point  is  an  excellent  anchorage  in  seven  and  eight  fathoms.  About  a  mile  from 
the  mill  is  an  ample  water-power,  with  an  available  head  of  80  feet,  but  it  is  not  used. 

We  believe. the  Pacific  Mail  Steamship  Company  were  to  have  established  a  coal  depot  here  for  their 
Puget’s  sound  steamships ;  but  since  the  breaking  out  of  the  Fraser  river  gold  excitement  other  arrangements 
have  been  made. 

Of  all  the  small  harbors  in  these  waters  we  do  not  hesitate  to  give  this  the  preference,  as  it  is  completely 
land-locked,  and  protected  from  gales  from  every  quarter  by  the  high  land  and  high  trees  around  it.  The 
first  steamboat  built  in  these  waters  was  launched  here  in  1860. 

It  received  its  present  name  from  the  United  States  Exploring  Expedition  in  1841. 

The  first  rocks  off  Basalt  lie  at  the  nan*ow  mouth  of  a  small  boat  harbor,  called  Mats-mats.  The 
entrance  to  it  is  over  a  half  mile  long,  about  100  yards  wide,  and  at  the  .sharp  turn  obstructed  by  rocks, 
which  allow  a  channel  of  only  three  feet  water.  Inside,  the  depth  ranges  to  two  fathoms,  and  the  extent  of 
the  harbor  is  about  three-quarters  of  a  mile  by  a  third  in  breadth.  ^ 

A  map  of  Port  Ludlow  and  Mat-mats  was  published  by  the  Coast  Survey  in  1856. 

PORT  GAMBLE. 

After  passing  Foulweather  bluff  keep  closer  to  the  eastern  shore  than  to  the  western,  to  avoid  the  strong 
current  passing  round  the  low  point  which  makes  out  from  Hood’s  Head.  Run  for  the  saw-mill,  plainly  in 
sight,  on  the  western  side  of  the  entrance  to  the  bay,  and  when  within  a  mile  of  it  approach  the  eastern  bluff 
within  the  third  of  a  mile,  in  about  10  or  15  fathoms,  gradually  drawing  closer  in  shore,  and  passing  between 
the  outer  white  and  inner  black  can  buoys.  At  the  lowest  tides  the  white  one  is  in  15  feet,  the  black  in  1 2  J,  and 
the  small  spar  buoy  between  them  in  mid-channel  in  17  feet,  but  it  rarely  shows  above  water  at  any  tide.  After 
passing  these  buoys  the  mill  bears  almost  S.SE.  half  a  mile  distant.  Steer  SE.,  or  half-way  between  the  mill 
wharf  and  the  east  point,  pass  to  the  east  of  the  white  spar  buoy,  which  is  in  12  J  feet,  and  run  through  the  entrance, 
passing  the  wharf  at  about  one-third  of  the  distance  between  the  points.  Do  not  round  up  to  the  eastward, 
as  a  shoal  makes  out  almost  parallel  with  the  point.  It  may  be  here  noticed  that  these  buoys  were  made  and 
placed  by  the  Puget  Mill  Company,  for  the  benefit  of  vessels  trading  to  the  port. 


®  Named  by  Vancouver,  1792. 
f  Named  by  the  U.  S.  Coast  Survey  in  1856. 
JNamed  by  the  U.  S.  Exploring  Expedition  in  1841. 
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If  the  wiod  is  ahead  while  beating  up,  it  will  be  impossible  for  a  large  sized-vessel  to  get  in,  as  the 
channel  is  half  a  mile  long,  and  not  over  100  yards  wide  at  the  narrowest  part.  Anchor  off  the  buoys,  and 
drop  in  with  the  early  flood,  or  warp  in  with  the  last  of  the  ebb.  On  the  shoal  forming  the  western  side  of  the 
passage  ten  feet  may  be  found  until  up  with  the  white  spar  buoy. 

Inside  of  the  points  the  bay  appears  to  open  well  under  the  eastern  one,  hut  the  3-fathom  line  makes 
out  on  a  line  with  the  end  of  the  point.  On  the  western  side  is  a  crib,  around  which  a  shoal  has  formed — 
anchor  just  beyond  it  in  five  fathoms,  soft  muddy  bottom.  The  depth  of  water  throughout  the  bay  is  from 
four  to  nine  fathoms,  with  mud  bottom.  The  length  of  the  bay  is  2^  miles,  its  width  three-quarters  of  a  mile, 
and  its  direction  southeast.  The  shores  are  steep,  but  not  high,  and  are  bordered  by  sand  and  pebble  beach, 
offering  capital  chances  for  laying  a  vessel  out.  A  better  place,  however,  for  that  purpose,  is  at  the  end  of 
the  store  wharf,  especially  for  vessels  with  large  dead  rise. 

In  summer  the  wind  generally  blows  into  the  harbor  lightly ;  in  winter  the  SE.  gales  draw  directly  out. 
Loaded  vessels  must  warp  out  in  summer,  or  trust  to  a  light  southerly  air  in  the  morning,  with  an  ebb  tide. 
None  but  small,  smart  working  vessels  can  beat  out,  and  few  of  those  have  done  so  T'^ithin  the  channel  limits. 

The  approximate  geographical  position  of  the  eastern  point  of  the  entrance  is  : 


o  /  n 

Latitude .  47  51  32  north. 

Longitude .  122  33  56  west. 

h.  m. 

Or,  in  time .  8  10  15.7 


The  saw-mill  here  is  the  largest  and  most  effective  in  this  part  of  the  Territory,  cutting  at  the  rate  of  six 
or  seven  millions  of  feet  of  lumber  per  year.  Attached  to  it  are  lath,  shingle,  and  planing  machines.  A  large 
quantity  of  the  lumber  and  rough  spars  for  masts  are  carried  to  Australia  and  the  Sandwich  Islands.  Within 
two  or  three  seasons,  ending  with  that  of  1857,  the  number  of  outward-bound  vessels  trading  to  the  Sandwich 
Islands  was  15 ;  the  average  passage  26  J  days ;  the  shortest  passage  19  days,  and  the  longest  32.  From  the 
islands  to  the  mill  the  number  of  vessels  arriving  was  16;  average  passage  25 J  days;  shortest  passage  15 
days,  and  the  longest  35  days.  Of  these  one  reported  a  passage  of  15  days  to  the  mouth  of  Fuca  strait,  and 
nine  days  thence  to  the  port,  in  the  early  part  of  September,  having  encountered  nearly  continuous  calms  in  the 
strait  and  inlet. 

From  this  place,  called  Teekalet,  (the  Indian  name  of  the  bay,)  a  road  is  being  constructed  (1857)  by 
the  Mill  Company  to  Port  Mgdison. 

The  steam  and  smoke  from  the  saw-mill  are  distinctly  visible  from  part  of  Port  Townshend  over  the  low 
ground  between  that  bay  and  Oak  cove. 

It  received  its  present  name  from  the  U.  S.  Exploring  Expedition  in  1841. 

The  Coast  Survey  Report  for  1856  contained  a  hydrographic  sketch  of  Port  Gamble. 

Three  miles  from  Hood’s  Head,  on  the  western  side  of  the  canal,  Suquamisk  harbor^  opens.  A  large 
sand  bank  occupies  its  centre,  and  extends  a  mile  in  length  N.NW.,  by  half  a  mile  in  width.  The  approaches 
to  the  shoal,  which  is  in  part  bare,  are  detected  in  thick  weather  by  the  lead,  the  soundings  decreasing  regu¬ 
larly  from  20  fathoms.  Keep,  however,  close  under  the  northern  shore,  which  runs  two  miles  W.SW.  from 
the  low  point  called  Termination  Point.* 

Fourteen  miles  from  Hood’s  Head  the  canal  curves  more  to  the  southward,  and  then  to  the  S.SW. 
around  Hazel  Point,!  on  the  west  side  of  which  a  large  arm  of  the  canal  makes  north  for  ten  miles,  bifur¬ 
cating  near  its  head.,  On  its  western  side  the  eastern  spurs  of  the  Olympus  range  reach  its  watei*s,  and  form 
the  western  shore-line  of  the  canal  to  the  great  bend.  The  sharp  peak  named  Mount  Constancef  attains  an 
elevation  of  7,777  feet. 

Two  miles  south  of  Hazel  Point,  and  on  the  eastern  side  of  the  canal,  is  a  fine  harbor,  formerly  called 
Hahainish  harbor^  but  the  name  has  been  changed  by  settlers,  who  have  lately  built  a  small  saw-mill  there.  It 
is  formed  by  Seabock  island  on  the  west,  and  is  about  a  mile  long  by  half  a  mile  wide,  with  good  bottom  in 
from  10  to  15  fathoms,  the  depth  decreasing  to  the  head. 

South  of  the  harbor  Hood’s  canal  is  slightly  contracted  in  width,  but  continues  in  the  same  general 
direction  to  about  latitude  47°  21'  N.,  (“  Vancouver’s  farthest,”)  where  it  takes  an  abrupt  turn,  and  stretches  E. 
by  N.  \  N.  four  miles.  The  width  in  that  part  contracts  to  half  a  mile,  and  the  shores  overlap.  From  this  it 
takes  another  slight  bend,  runs  NE.  by  N.  eight  or  nine  miles,  and  reaches  within  two  or  three  miles  of  the 

Named  by  the  U.  S.  Exploring  Expedition  in  1841. 
t  Named  by  Vancouver  in  1792. 

{  Named  by  the  U.  6.  Coast  Survey  in  1855. 
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northern  extremity  of  Case  inlet,*  an  arm  of  Puget^s  sound.  A  large  lake  lies  between  the  inlet  and  the  canal. 
When  Vancouver  reached  the  first  sharp  turn  he  thought  he  saw  the  termination  of  the  canal,  and  has  plotted 
it  in  accordance  with  that  view  on  his  chart,  four  miles  beyond  the  point  marked  “  Vancouver's  farthest"  on 
the  Admiralty  charts.  This  was,  in  fact,  the  highest  point  to  which  he  carried  his  boats. 

The  name,  Hood's  Canal,  was  given  to  it  in  1792  by  Vancouver.  Its  extent  of  shore-line  is  not  less  than 
192  miles. 

Before  quitting  our  undertaking  we  are  induced  to  append  the  following  meteorological  table,  as  it  will 
give  a  good  idea  of  the  summer  climate  in  this  section.  The  observations  were  made  upon  a  vessel  in  the 
waters  of  Fuca  strait.  Admiralty  inlet,  and  Puget's  sound,  the  instruments  being,  kept  in  the  best  shade 
practicable.  The  barometer  was  an  aneroid,  read  at  the  hours  10  a.  m.  and  4  p.  m.,  except  in  heavy  weather, 
when  it  was  read  every  hour.  The  thermometer  readings  ai*e  Fahrenheit,  and  reduced  to  the  standard. 


Abstract  of  meteorological  observations  made  on  board  the  United  States  Coast  Surveying  brig  R.  H.  Faunt- 
leroyy  in  the  Strait  of  Juan  de  Fucay  Archipelago  de  Haro,  Admiralty  Inlety  and  Puget* s  Soundy  during 
the  summers  of  1855,  '56,  and  '57. 


1855.  . 

Means  of  dally  max¬ 
ima.  * 

Means  of  daily  min¬ 
ima. 

Highest  readings, 
maxima. 

Range  of  maxima. 

Lowest  readings, 
minima. 

Range  of  minima. 

Greatest  range  of 
temperature  in  one 
day. 

Range  of  barometer. 

9  ■ 

*3 

o 

\ 

o 

o 

o 

o 

o 

o 

Inches. 

Inches. 

July . 

71.5 

53.3 

90.9 

29.9 

48.2 

9.4 

33.7 

0. 44 

August . 

70.2 

53.4 

83.3 

24.7 

49.8 

6.6 

29.7 

.43 

Not  meas¬ 

September . 

65.8 

52.5 

77.7 

18.3 

49.3 

8.6 

20.0 

.91 

ured. 

Three  weeks  in  October. 

63.2 

52. 2 

76.7 

20.2 

45.3 

11.9 

27.6 

.38 

Greatest  range  of  temperature  during  the  above  period,  45^^.  6. 
Greatest  range  of  barometer  from  June  24  to  October  18,  =  0. 92  inch. 
A  dry  season ;  heavy  SE.  gales  in  September. 


1856. 

Means  of  daily  max¬ 
ima. 

Means  of  daily  min¬ 
ima. 

Highest  readings, 
maxima. 

Range  of  maxima. 

Lowest  readings, 
minima. 

Range  of  minima. 

Greatest  range  of 
temperature  in 
one  day. 

Range  of  barometer. 

d 

*S 

o 

o 

o 

o 

o 

o 

o 

Inches. 

Inches. 

May . 

67.  1 

48.7 

85.7 

31.  1 

45.0 

7.4 

38.1 

0.  53 

June _ 

69.0 

51.2 

84.4 

1  27.4 

45.7 

10.3 

34.0 

.53 

2 

1 

July . 

72.5 

51.7 

84.7 

29.7 

43.4 

14.0 

41.3 

.43 

August . 

72.2 

53.5 

83.7 

25.6 

48.4 

10.2 

30.2 

.56 

a 

September . 

72.8 

51.1 

85.1 

27.5 

42.0 

14.4 

36.5 

.69 

o 

;zi 

Greatest  range  of  temperature  during  the  abqve  period,  43°.  7. 

Greatest  range  of  barometer  from  April  25  to  September  30,  0.  85  inch. 
A  wet  season. 


®  Named  by  the  United  States  Exploring  Expedition,  1841. 
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1857. 

Means  of  daily  max¬ 
ima.. 

Means  of  daily  min¬ 
ima. 

Highest  readings, 
maxima. 

Range  of  maxima. 

Lowest  readings, 
minima. 

Range  of  minima. 

Greatest  range  of 
temperature  in 
one  day. 

Range  of  barometer. 

Rain. 

• 

o 

o 

o 

o 

o 

o 

o 

Inehti, 

Inchet, 

Three  weeks  in  May  .... .. 

71.7 

48.4 

101.5 

46.9 

88.5 

18.1 

46.0 

0.  52 

0.79 

June..... _ ............ 

78.2 

50.7 

90.1 

29.2 

48.0 

13.1 

86.9 

.62 

1. 19 

July  ...... - - - 

74.9 

51.6 

89.2 

26.5 

46.9 

9.8 

33. 1 

.44 

0.01 

August..... . . . 

73.8 

51.1 

88.0 

28.0 

47.1 

9.7 

37.8 

.46 

0. 08 

September............... 

65.5 

49.8 

76.4 

23.3 

45.2  , 

8.5 

30.8 

.73 

0.  70 

Two  weeks  in  October . 

60.1 

48.9 

68.7 

16.3 

48.4 

7.8 

25.1 

.65 

0.  74 

Greatest  range  of  temperature  during  the  above  period,  63^.  0. 

Greatest  range  of  barometer  from  May  12  to  October  18,  0.  79  inch. 

A  dry  season,  and  marked  by  a  week  of  remarkably  hot  weather  at  the  close  of  Biay  and  beginning  of  June. 
The  working  season  of  1858  was  wet.  The  working  season  of  1859  was  dry. 

The  following  table  will  give  a  few  additional  items  of  the  winter  months  of  1860-’61. 

The  observations  were  made  at  Olympia,  at  the  office  of  the  surveyor  general. 


1860. 

December. 

1861. 

January. 

1861. 

February. 

tAmperatnre _ _ _ _ 

52° 

490 

520 

Minimum  temperature  . . . . 

230 

140 

310 

Maati  temperature _ _ _ _ 

390.7 

380.4 

420.3 

Amount  of  finow  in  inohefl _ _ _ 

No  record . . 

6.4 

9 

Amount  of  rain  and  melted  snow  in  inches . 

Days  on  which  snow  fell _ _ _ _ 

. do . 

. do . 

3.1 

4 

8.9 

2 

Days  on  which  snow  lay  on  the  ground . . 

. do . 

8 

4 

Days  on  which  rain  fell _ _ _ _ 

13 

12 

13 

Days  on  which  no  rain  fell _ _ _ 

18 

19 

15 

Number  of  frosty  mornings _ _ _ 

11 

6 

7 

Number  of  clear  days . . . . 

6 

4 

8 

The  cerealia  generally  grow  well,  but  the  climate  is  too  cold  for  maize.  During  the  winter  a  great 
amount  of  rain  falls — as  much  as  60  inches — and  heavy  weather  prevails  principally  from  the  southward. 
It  is  never  cold  enough  to  form  thick,  clear,  solid  ice,  which  has  to  be  brought  from  Sitka  for  the  San  Fran¬ 
cisco  market. 


53  c  s 
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18*  33 ,  September,  1853.  f  Rock  Oimcan  bean  N.  33°  W.  (magnetic)  from  Tatooah  Island  light,  distant  1 .09  mile. 
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TABLE  HI. 


Days  from  moon’s 
greatest  declination. 

SOUTH  DECLINATION. 

NORTH  declination. 

JB 

i  1 

Low  water. 
(Small.) 

High  water. 
(Large.) 

Low  water. 
(Large.) 

Low  water. 
(Large.) 

High  water. 
(Small.) 

Low  water. 
(Small.) 

H  . 
& 

& 

Q 

1 

h. 

m. 

A. 

m. 

h. 

m. 

A. 

m. 

h. 

m. 

h. 

m. 

7 

5 

44 

19 

98 

18 

44 

6 

16 

19 

16 

18 

00 

7 

6 

5 

18 

11 

58 

18 

40 

6 

49 

19 

46 

18 

04 

6 

£ 

5 

5 

00 

11 

34 

18 

34 

7 

00 

13 

10 

18 

10 

5 

9 

4 

4 

47 

11 

19 

18 

95 

7 

13 

13 

39 

18 

19 

4 

n 

3 

4 

34 

10 

54 

18 

90 

7 

96 

13 

50 

18 

94 

3 

m 

9 

4 

94 

10 

38 

18 

14 

7 

36 

14 

06 

18 

30 

2 

.  1 

4 

17 

10 

98 

18 

11 

7 

43 

14 

16 

18 

33 

1 

0 

4 

19 

10 

90 

18 

08 

7 

48 

14 

24 

18 

36 

0 

1 

4 

14 

10 

90 

18 

06 

7 

46 

14 

24 

18 

38 

1 

9 

4 

94 

10 

98 

18 

04 

7 

36 

14 

16 

18 

40 

2 

3 

4 

38 

10 

40 

18 

09 

7 

99 

14 

04 

18 

42 

3 

4 

5 

01 

10 

58 

17 

57 

6 

59 

13 

46 

18 

47 

4 

■1 

< 

5 

5 

95 

11 

18 

17 

53 

6 

35 

13 

96 

18 

51 

5 

< 

6 

5 

49 

11 

44 

17 

55 

6 

11 

13 

00 

18 

49 

6 

7 

6 

18 

19 

18 

18 

00 

5 

49 

19 

96 

18 

44  " 

7 

TABLE  IV. 


■ODTH  DBCLllfATlOlf.— DATS  PROM  MOON’B  ORBATKBT  DBCLIMATIOM. 


Time  of  m 

transit. 

Before — 

0 

After— 

7 

6 

5 

4 

3 

9 

1 

1 

9 

3 

4 

5 

6 

7 

Hour. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

FI. 

Ft. 

Ft. 

Ft. 

H. 

Ft. 

Ft. 

Ft. 

0 

4.7 

4.5 

4.3 

4.9 

4.1 

4.1 

4.1 

4.1 

4.9 

4.3 

4.5 

4.8 

5.1 

5.5 

5.8 

1 

4.6 

4.4 

4.9 

4.1 

4.0 

4.0 

4.0 

4.0 

4.1 

4.9 

4.4 

4.7 

5.0 

5.4 

5.7 

2 

4.4 

4.9 

4.0 

3.9 

3.8 

3.8 

3.8 

3.8 

3.9 

4.0 

4.2 

4.5 

4.8 

5.9 

5.5 

3 

4.1 

3.9 

3.7 

3.6 

3.5 

3.5 

3.5 

3.5 

3.6 

3.7 

3.9 

4.2 

4.5 

4.9 

5.2 

4 

3.8 

3.6 

3.4 

3.3 

3.9 

3.2 

3.9 

3.9 

3.3 

3.4 

3.6 

3.9 

4.2 

4.6 

4.9 

5 

3.6 

3.4 

3.9 

3.1 

3.0 

3.0 

3.0 

3.0 

3.1 

3.2 

3.4 

3.7 

4.0 

4.4 

4.7 

6 

3.6 

3.4 

3.9 

3.1 

3.0 

3.0 

3.0 

3.0 

3.1 

3.9 

3.4 

3.7 

4.0 

4.4 

4.7 

7 

3.7 

3.5 

3.3 

3.9 

3.1 

•3.1 

3.1 

3.1 

3.9 

3.3 

'3.5 

3.8 

4.1 

4.5 

4.8 

8 

3.8 

3.6 

3.4 

3.3  ^ 

3.2 

3.9 

3.9 

3  3 

3.4 

3.6 

3.9 

4.9 

4.6 

4.9 

9 

4.4 

4.9 

4.0 

3.9 

3.8 

3.8 

3.8 

3.9 

4.0 

4.9 

4.5 

4.8 

5.2 

5.5 

10 

4.7 

4.5 

4.3 

4.2 

4.1 

4.1 

4.1 

4.2- 

4.3 

4.5 

4.8 

5.1 

5.5 

5.8 

11 

4.8 

4.6 

4.4 

4.3 

4.9 

4.9 

4.9 

4.3 

4.4 

4.6 

4.9 

5.9 

5.6 

5.9 

TABLE  V. 


NORTH  DECLINATION  —DATS  PROM  MOON’S  GREATEST  DECLINATION. 


a 

Before — 

0 

After — 

7 

6 

5 

4 

3 

9 

1 

1 

2 

3 

4 

5 

6 

7 

Hour. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

0 

5.7 

5.9 

6.1 

6.9 

6.3 

6.3 

6  3 

6.3 

6.9 

6.1 

5.9 

5.6 

5.3 

4.9 

4.6 

1 

5.6 

5.8 

6.0 

6.1 

6.2 

6.2 

6.9 

6.9 

6.1  ; 

6.0 

5.8 

.  5.5 

5.2 

4.8 

4.5 

9 

5.4 

5.6 

5.8 

5.9 

6.0 

6.0 

6.0 

6.0 

5.9 

5.8 

5.6 

5.3 

5.0 

4.6 

4.3 

3 

5.1 

5.3 

5.5 

5.6 

5.7 

5  7 

5.7 

5.7 

5.6  j 

5.5 

5.3 

5.0 

4.7 

4.3 

4.0 

4 

4.8 

5.9 

5.3 

5.4 

5.4 

5.4 

5.4 

5.3 

5.2 

5.0 

4.7 

4.4 

4.0 

3.7 

5 

4.6 

4  8 

5.0 

5.1 

5.2 

5.9 

5.2 

5.9 

5.1 

5.0 

4.8 

4.5 

4.2 

3.8 

3.5 

6 

4.6 

4  8 

5.0 

5.1 

5.9 

5.9 

5.2 

5.9 

5.1 

5.0 

4.8 

4.5 

4.9 

3.8 

3.5 

7 

4.7 

4.9 

5.1 

5.9 

5.3 

5.3 

5.3 

5  3 

5.9 

5.1 

4.9 

4.6 

4.3 

3.9 

3.6 

8 

4.8 

5.0 

5.2 

5.3 

5.4 

5.4 

5.4 

5.4 

5.3 

5.2 

5.0 

4.7 

4.4 

4.0 

3.7 

9 

5.4 

5.6 

5.8 

5.9 

6.0 

6.0 

6.0 

6.0 

5.9 

5.8 

5.6 

5.3 

5.0 

4.6 

4.3 

10 

5.7 

5.9 

6.1 

6.9 

6.3 

6.3 

6.3 

6.3 

6.9 

6.1 

5.9 

5.6 

5.3 

4.9 

4.6 

11 

5.8 

6.0 

6.9 

6.3 

6.4 

6.4 

6.4 

6.4 

6.3 

6.9 

6.0 

5.7 

5.4 

5.0 

4.7 

Note.— To  use  these  tables  with  a  chart  on  which  the  soundings  are  referred  to  mean  low  water,  subtract  1.9  foot  from  the  numbers  in  the  tables 
for  all  places  from  San  Diego  to  Astoria. 
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TABLE  VI. 


SJIAI'l'  KBB  TIDK,  OB  FBOM  SMALL  HlOH  WATBB  TO  SMALL  LOW  WATBB.  FBOM  SMALL  LOW  WATBB  TO  LABOB  BlOH  WATBB. 


Dtisrs  flt>m  moon’s  greatest  declination. 


Days  from  moon’s  greatest  declination. 


H.|  Ft.  1^. 
0  I  4.0  3.4 
t  3.8  3.» 


Ft.  Ft  Ft.  Ft. 

3.0  9  6  9.3  9.1  9.0 

9.8  9  4  9.1  l.»  l.sl 

9.5  9.1  1.8  1.6  1.5 

9.0  1.6  1.3  l.l  l.oj 

1.9  0.8  0.5  0.3  ,0.9j 

0.7  0.3  0.0  -.9  -.3 

0.8  0.4  0.1  -.1  -.9 

1.3  0.9  0.6  0.4  0.3 

1.9  1.5  1.9  1.0  0.9 

9.7  9.3  9.0  1.8  1.7 

3.9  9.8  9.5  9.3  9.9 

3.3  9.9  9.6  9.4  9.3 


Ft.  Ft.  Ft.  /Y.  Ft. 

9.1  9.3  9.7  3.9'  3.K 

1.9  9.1  9.5  3.0  3.6 

1.6  1.8  9.9  9  7  3  3 

1.1  1.3  1.7  9.9  9.8 

0.3  0.5  0.9  1.4'  9.0 

-.9  0.0  0.4  0.9;  1.5 

-.1  0.1  0.5  1.0  1.6 

0.4  0.6  1.0  1.5  9.1 

1.0  1.9  1.6  9.l|  9.7 


1.8  9.0  9.4  9.9  3.5 

9.3  9.5  9.9  3.4j  4.0 

8.4  9.6  3.0  3.5  4.1 


Ft.  Ft.  Ft. 

4.6  5.9  5.) 
4.4  5.0  4.0 
4.1  4  7  4.6 

3.6  4.9  4.1 
9  8  3  4  3.3 

9.3  9.9  9.8 

9.4  3.0  9.9 
9.9  3.5  3.4 

3.5  4.1  4.0 
4.3  4.9  4.8 

4.8  5.4  5.3 

4.9  5.5  5.4 


Ft.  Ft.  Ft. 

4.9  4.1  4.1 
4.0  3.9  3.9 
3.7  3.6  3.6 

3.9  3.1  3.1 

9.4  9.3  9.3 

1.9  1.8  1.8 

9.0  1.9  1.9 

9.5  9.4  9.4 

3.1  3.0  3.0 

3.9  3.8  3.8 

4.4  4.3  4.3 

4.5  4.4  4.4 


TABLE  vn. 


LABOB  BBB  TIOB,  OB  FBOM  LABOB  BIOB  WATBB  TO  LABOB  LOW  WATBB. 

Days  from  moon 

’s  greatest  declination. 

'  Before— 

After— 

:  7  6  5  4  3  9  1 

0 

1  9  3  4  5  6  7 

FBOM  LABOB  LOW  WATBB  TO  SMALL  BIOB  WATBB. 


Days  from  moon’s  greatest  declination. 


6.0  5.4  4.6 

5.8  5.9  4.4;  3.81  3.9 

5.5  4.9  4.1  3.5  3.6 

5.0  4.4  3.6  3.o|  3.1 

4.9  3.6'  9.8  9.9,  9.3 

3.7  3.1|  9.3  I.7I  1.8 

3.8  3.9|  9.4 

4.3  3.7|  9.9 

4.9  4.3  3.5 

5.7  5.1  4  3 

6.9  5.6  4.8 

6.3  5.7  4.9 
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EEPOET  OP  THE  SUPEEINTENDENT  OP 


TIDE  TABLES  FOR  ASTORIA* 

TABLE  I. 


•OUTH  DKCLIMATIOM.— DAYS  PROM  MOOR’f  ORBATK6T  DKCLIlfATIOR. 


of  m 

ransit. 

Before — 

After— 

a 

7 

6 

5 

4 

3 

2 

1 

0 

1 

2 

3 

4 

5 

6 

7 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A. 

m. 

A. 

m. 

A. 

m. 

A. 

m. 

A. 

m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A. 

m. 

0  0 

12  42 

12  55 

13  5 

13  18 

13  28 

13 

38 

13 

41 

13 

45 

13 

46 

13 

44 

13  40 

13  34 

13  24 

13  14 

13 

2 

0  30 

12  36 

12  49 

12  59 

13  12 

13  22 

13 

32 

13 

35 

13 

39 

13 

40 

13 

38 

13  34 

13  28 

13  18 

13  8 

12 

56 

1  0 

12  29 

12  42 

12  52 

13  5 

13  15 

13 

25 

13 

28 

13 

32 

13 

33 

13 

31 

13  27 

13  21 

13  11 

13  1 

12 

49 

1  30 

12  23 

12  36 

12  46 

12  59 

13  9 

13 

19 

13 

22 

13 

26 

13 

27 

13 

25 

13  21 

13  15 

13  5 

12  55 

12 

43 

2  0 

12  15 

12  28 

12  38 

12  51 

13  1 

13 

11 

13 

14 

13 

18 

13 

19 

13 

17 

13  13 

13  7 

12  57 

12  47 

12 

35 

2  30 

12  9 

12  22 

12  32 

12  45 

12  55 

13 

5 

13 

8 

13 

12 

13 

13 

13 

11 

13  7 

13  1 

12  51 

12  41 

12 

29 

3  0 

12  3 

12  16 

12  26 

12  39 

12  49 

12 

59 

13 

2 

13 

6 

13 

7 

13 

5 

13  1 

12  55 

12  45 

12  35 

12 

23 

3  30 

11  58 

12  11 

12  21 

12  34 

12  44 

12 

54 

12 

57 

13 

A  , 

13 

2 

13 

0 

12  56 

12  5b 

12  40 

12  30 

12 

18 

4  0 

11  57 

12  10 

12  20 

12  33 

12  43 

12 

53 

12 

56 

13 

« 

13 

1 

12 

59 

12  55 

12  49 

12  39 

12  29 

12 

17 

4  30 

12  0 

12  13 

12  23 

12  36 

12  46 

12 

56 

12 

59 

13 

3 

13 

4 

13 

2 

12  58 

12  52 

12  42 

12  32 

12 

20 

5  0 

12  8 

12  21 

12  31 

12  44 

12  54 

13 

4 

13 

7 

13 

11 

13 

12 

13 

10 

13  6 

13  0 

12  50 

12  40 

12 

28 

5  30 

12  15 

12  28 

12  38 

12  51 

13  1 

13 

11 

13 

14 

13 

18 

13 

19 

13 

17 

13  13 

13  7 

12  57 

12  47 

12 

35 

6  0 

12  25 

12  3b 

12  48 

13  1 

13  11 

13 

21 

13 

24 

13 

28 

13 

29 

13 

27 

13  23 

13  17 

13  7 

12  57 

12 

45 

6  30 

12  36 

12  49 

12  59 

13  12 

13  22 

13 

32 

13 

35 

13 

39 

13 

40 

13 

38 

13  34 

13  28 

13  18 

13  8 

12 

56 

7  0 

12  45 

12  58 

13  8 

13  21 

13  31 

13 

41 

13 

44 

13 

48 

13 

49 

13 

47 

13  43 

13  37 

13  27 

13  17 

13 

5 

7  30 

IS  55 

13  8 

13  18 

13  31 

13  41 

13 

51 

13 

54 

13 

58 

13 

59 

13 

57 

13  53 

13  47 

13  37 

13  27 

13 

15 

8  0 

13  3 

13  16 

13  26 

13  39 

13  49 

13 

59 

14 

2 

14 

6 

14 

7 

14 

5 

14  1 

13  55 

13  45 

13  35 

13 

23 

8  .30 

13  8 

13  21 

13  31 

13  44 

13  54 

14 

4 

14 

7 

14 

11 

14 

12 

14 

10 

14  6 

14  0 

13  50 

13  40 

13 

28 

9  0 

13  10 

13  23 

13  33 

13  46 

13  56 

14 

6 

14 

9 

14 

13 

14 

14 

14 

12 

14  8 

14  2 

13  52 

13  42 

13 

30 

9  30 

13  9 

13  22 

13  32 

13  45 

13  55 

14 

5 

14 

8 

14 

12 

14 

13 

*  14 

11 

14  7 

14  1 

13  51 

13  41 

13 

29 

10  0 

13  5 

13  18 

13  28 

13  41 

13  51 

14 

1 

14 

4 

14 

8 

14 

9 

14 

7 

14  3 

13  57 

13  47 

13  37 

13 

25 

10  30 

12  59 

13  12 

13  22 

13  35 

13  45 

13 

55 

13 

58 

14 

2 

14 

3 

14 

1 

13  57 

13  51 

13  41 

13  31 

13 

19 

11  0 

12  53 

13  6 

13  16 

13  29 

13  39 

13 

49 

13 

52 

13 

56 

13 

57 

13 

55 

13  51 

13  45 

13  35 

13  25 

13 

13 

11  30 

12  46 

12  59 

13  9 

13  22 

13  32 

13 

42 

13 

45 

13 

49 

13 

50 

13 

48 

13  44 

13  38 

13  28 

13  18 

13 

6 

TABLE  II. 


NORTH  DECLINATION. — DAYB  PROM  MOON’b  ORRATBBT  DECLINATION. 


of  m 

transit. 

Before- 

- 

After— 

* 

a 

7 

6 

5 

4 

3 

2 

1 

C 

1 

1 

1 

2 

3 

4 

5 

6 

7 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A. 

m. 

A. 

m. 

A. 

m. 

A. 

m. 

A. 

m. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A. 

m. 

0  0 

13  10 

12  57 

12  47 

12  34 

12  24 

12 

14 

12 

11 

12 

7 

12 

6 

12 

8 

12  12 

12  18 

12  28 

12  38 

12 

50 

0  30 

13  4 

12  51 

12  41 

12  28 

12  18 

12 

8 

12 

5 

12 

1 

12 

0 

12 

2 

12  6 

12  12 

12  22 

12  32 

12 

44 

1  0 

12  57 

12  44 

12  34 

12  21 

12  11 

12 

1 

11 

58 

11 

54 

11 

53 

11 

55 

11  59 

12  5 

12  15 

12  25 

12 

37 

1  30 

12  51 

12  38 

12  28 

12  15 

12  5 

11 

55 

11 

52 

11 

48 

11 

47 

11 

49 

11  53 

11  59 

12  9 

12  19 

12 

31 

2  0 

12  43 

12  30 

12  20 

12  7 

11  57 

11 

47 

11 

44 

11 

40 

11 

39 

11 

41 

11  45 

11  51 

12  1 

12  11 

12 

23 

2  30 

12  37 

12  24 

12  14 

12  1 

11  51 

11 

41 

11 

38 

11 

34 

11 

33 

11 

35 

11  39 

11  45 

11  55 

12  5 

12 

17 

3  0 

12  31 

•12  18 

12  8 

11  55 

11  45 

11 

35 

11 

33 

11 

28 

11 

27 

11 

29 

11  33 

11  39 

11  49 

11  59 

12 

11 

330 

12  26 

12  13 

12  3 

11  50 

11  40 

11 

30 

11 

27 

11 

23 

11 

23 

11 

24 

11  28 

11  34 

11  44 

11  54 

12 

6 

4  0 

12  25 

12  12 

12  2 

11  49 

11  39 

11 

29 

11 

26 

11 

22 

11 

21 

11 

23 

11  27 

11  33 

11  43 

11  53 

12 

5 

4  30 

12  28 

12  15 

12  5 

11  52 

11  42 

11 

32 

11 

29 

11 

25 

11 

24 

11 

26 

11  30 

11  36 

11  46 

11  56 

12 

8 

5  0 

12  36 

12  23 

12  13 

12  0 

11  50 

11 

40 

11 

37 

11 

33 

11 

32 

11 

34 

11  38 

11  44 

11  54 

12  4 

12 

16 

5  30 

12  43 

12  30 

12  20 

12  7 

11  57 

11 

47 

11 

44 

11 

40 

11 

39 

11 

41 

11  45 

11  51 

12  1 

12  11 

12 

23 

6  0 

12  53 

12  40 

12  30 

12  17 

12  7 

11 

57 

11 

54 

10 

50 

11 

49 

11 

51 

11  55 

12  1 

12  11 

12  21 

12 

33 

6  3b 

13  4 

12  51 

12  41 

12  28 

12  18 

12 

8 

12 

5 

12 

1 

12 

0 

12 

2 

12  6 

12  12 

12  22 

12  32 

12 

44 

7  0 

13  13 

13  0 

12  50 

12  37 

12  27 

12 

17 

12 

14 

13 

10 

12 

9 

12 

11 

12  15 

12  21 

12  31 

12  41 

12 

53 

7  30 

13  23 

13  10 

13  0 

12  47 

12  37 

12 

27 

12 

24 

12 

20 

12 

19 

12 

21 

12  25 

12  31 

12  41 

12  51 

13 

3 

8  0 

13  31 

13  18 

13  8 

12  55 

12  45 

12 

35 

12 

32 

12 

28 

12 

27 

12 

29 

12  33 

12  39 

12  49 

12  59 

13 

11 

8  30 

13  36 

13  23 

13  13 

13  0 

12  50 

12 

40 

12 

37 

12 

33 

12 

32 

12 

34 

12  38 

12  44 

12  54 

13  4 

13 

16 

9  0 

13  38 

13  25 

13  15 

13  2 

12  52 

12 

42 

12 

39 

12 

35 

12 

34 

12 

36 

12  40 

12  46 

12  56 

13  6 

13 

18 

9  30 

13  37 

13  24 

13  14 

13  1  j 

12  51 

41 

12 

38 

12 

34 

12 

83 

12 

35 

12  39 

12  45 

12  55 

13  5 

13 

17 

10  0 

13  33 

13  20 

13  10 

12  57 

12  47 

12 

37 

12 

34 

12 

30 

12 

29 

19 

31 

12  35 

12  41 

12  51 

13  1 

13 

13 

10  30 

13  27 

13  14 

13  4 

12  51 

12  41 

12 

31 

12 

28 

12 

24 

12 

23 

12 

25 

12  99 

12  35 

12  45 

12  55 

13 

7 

11  0 

13  21 

13  8 

12  58 

12  45 

12  35 

12 

25 

12 

22 

12 

18 

12 

17 

12 

19 

12  23 

12  29 

12  39 

12  49 

13 

1 

11  30 

13  14 

13  1 

12  51 

12  38 

12  28 

12 

18 

12 

15 

12 

11 

12 

10 

12 

12 

12  16 

12  IS 

12  ^ 

12  42 

12 

54 

*  For  the  manner  of  using  these  tables,  see  the  examples  for  Ban  Francisco,  pages  311-316. 
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TABLE  III. 


1 

i 

B  • 

h 

s 

n 

BOOTH  DBCLINATIOM. 

■ORTH  DBCLINATIOM. 

.P 

a 

1 

o 

C 

Low  water. 
(Small.) 

High  water. 
(Large.) 

Low  water. 
(Small.) 

1 

• 

& 

1 

M 

k. 

m. 

k. 

m. 

m 

PB 

i. 

m. 

k. 

m. 

k. 

m. 

7 

6 

36 

19 

59 

19 

17 

6 

18 

19 

03 

18 

41 

7-1 

6 

6 

14 

19 

33 

19 

15 

6 

49 

19 

99 

18 

43 

6 

i 

5 

5 

95 

19 

13 

19 

14 

7 

01 

19 

49 

18 

44 

5 

4 

5 

34 

11 

47 

19 

00 

7 

99 

13 

15 

18 

49 

4 

1 

£ 

3 

5 

90 

11 

97 

19 

03 

7 

36 

13 

35 

18 

55 

3 

9 

5 

00 

11 

07 

18 

54 

7 

47 

13 

55 

19 

04 

9 

1 

5 

05 

11 

01 

18 

59 

7 

51 

14 

01 

19 

06 

1  , 

0 

5 

03 

10 

53 

18 

46 

7 

53 

14 

09 

19 

19 

0 

’  1 

5 

05 

10 

51 

18 

49 

7 

51 

14 

11 

19 

16 

1 

9 

5 

11 

10 

55 

18 

40 

7 

45 

14 

07 

19 

18 

9 

. 

3 

5 

18 

11 

03 

18 

41 

7 

38 

13 

50 

19 

17 

3 

« 

c  * 

IB 

5 

as 

11 

15 

18 

39 

7 

94 

1  13 

47 

19 

19 

4 

4 

< 

IB 

5 

50 

11 

35 

18 

41 

7 

06 

13 

97 

19 

17 

5 

6 

6 

11 

11 

55 

18 

40 

6 

45 

13 

EM 

19 

18 

6 

7 

6 

85 

19 

19 

18 

40 

6 

91 

19 

43 

19 

18 

7  , 

TABLE  IV. 


•OUTH  DECLIMATIOH.— DAT!  FROM  MOON’I  ORRATBfT  DBCLIRATION. 


V  S 

s 

Before— 

After— 

Time 

7 

6 

5 

4 

3 

9 

1 

0 

1 

9 

3 

4 

5 

6 

7 

Hour, 

Ft§t, 

Fort, 

FoH, 

Foot. 

Foot. 

Fut, 

Feet. 

I^et. 

Feet. 

Feet, 

FeH, 

Feet. 

FeH, 

FeH. 

FeH. 

0 

8.0 

8.3 

8  4 

8  5 

8.6 

8.6 

8.6 

8.6 

8.5 

8.4 

8.3 

8.1 

7.7 

7.4 

7.0 

1 

8.0 

8.9 

8.4 

8.5 

8.6 

8.6 

8.6 

8.6 

8.5 

8.4 

8.9 

8.1 

7.7 

7.4 

7.0 

9 

7.8 

8.1 

8.9 

8.4 

8.4 

8.4 

8.4 

8.4 

8.3 

8.2 

8.1 

7.9 

7.5 

7.9 

6.8 

3 

7.5 

7.8 

7.9 

8.1 

8.1 

8.1 

8.1 

8.1 

8.0 

7.9 

7  8 

7.6 

7.9 

6.9 

6.5 

4 

7.1 

7.4 

7.5 

7.7 

7.7 

7.7 

7.7 

7.7 

7.6 

■a 

7.4 

7.9 

6.8 

6.5 

6.1 

5 

6.7 

7.0 

7.9 

7.3 

7.3 

7.3 

7.3 

7.3 

7.9 

■H 

7.0 

6.8 

6.5 

6.1 

5.7 

6 

6.5 

6.8 

7.0 

7.1 

7.1 

7.1 

7.1 

7.1 

7.0 

6.9 

6.8 

6.6 

6.3 

5.9 

5.5 

7 

6.7 

7.0 

7.1 

7.9 

7.3 

7.3 

7.3 

7.3 

7.9 

7.1 

7.0 

6.8 

6.4 

6.1 

5.7 

8 

7.0 

7.3 

7.5 

7.6 

7.6 

7.6 

7.6 

7.6 

7.5 

7.4 

7.3 

7.1 

6.8 

6.4 

6.0 

9 

7.5 

7.8 

8.0 

'  8.1 

8.1 

8.1 

8.1 

8.1 

8.0 

7.9 

7.8 

7.6 

7.3 

6.9* 

6.5 

10 

7.9 

8.2 

8.4 

8.5 

8.5 

8.5 

85 

8.5 

8.4 

8.3 

8.2 

8.0 

7.7 

7.3 

6.9 

11 

8.1 

8.4 

8  6 

8.7 

8.7 

8.7 

8.7 

8.7 

8.6 

8.5 

8.4 

8.9 

7.9 

7.5 

7.1 

TABLE  V.  " 


a  NORTH  DBCUNATIOR.— DATf  FROM  MOON’B  ORBATBBT  DBCLINATIOM. 


Time  of  m 

transit. 

Before — 

0 

7 

6 

5 

4 

3 

9 

1 

1 

9 

B 

7 

Hour. 

FeH. 

Feet. 

Feet. 

FeH. 

FeH. 

FeH. 

FeH. 

FeH. 

Feet. 

FeH. 

FeH. 

FeH. 

FeH. 

FeH. 

FeH. 

0 

7.4 

7.1 

6.9 

6.8 

6.8 

6.8 

6.8 

6.8 

6.9 

7.0 

7.1 

7.3 

7.6 

8.0 

8.4 

1 

7.4 

7  1 

6.9 

6.8 

6.8 

6.8 

6.8 

6.8 

6.9 

7.0 

7.1 

7.3 

7.6 

8.0 

8.4 

9 

7.9 

6.9 

6.8 

6.6 

6.6 

6.6 

6.6 

6.6 

6.7 

6.8 

6.9 

7.1 

7.5 

7.8 

8.2 

3 

6.9 

6.6 

6.5 

6.3 

6.3 

6.3 

6.3 

6.3 

6.4 

6.5 

6.6 

6.8 

7.9 

7.5 

7.9 

4 

6.5 

6.9 

6.1 

5.9 

5.9 

5.9 

5.9 

5.9 

6.0 

6.1 

6.9 

6  4 

6.7 

7.1 

7.5 

5 

6.1 

5.9 

5.7 

5.6 

5.5 

5.5 

5.6 

5.6 

5.7 

5.7 

5.9 

6.0 

6.4 

6.7 

7.1 

6 

5.9 

5.7 

5.5 

5.4 

5.3 

5.3 

5.3 

5.5 

5.5 

5.7 

5.9 

6.9 

6.5 

6.9 

7 

6.1 

5.8 

5.6 

5.5 

5.5 

5.5 

5.5 

5.6 

5.7 

5.8 

6.0 

6.3 

6.7 

7.1 

8 

6.4 

6.9 

6.0 

5.9 

5.8 

5.8 

5.8 

5.8 

5.9 

6.0 

6.2 

6.3 

6.7 

7.0 

7  4 

9 

6.9 

6.7 

6.5 

6.4 

6.3 

6.3 

6.3 

6.4 

6.4 

6.5 

6.7 

6.8 

7.2 

7  5 

7.9 

10 

7.3 

7.1 

6.9 

6.8 

'  6.7 

6.7 

6.7 

6.8 

6.9 

6.9 

7.0 

7.2 

7.6 

7  9 

8.3 

11 

7.5 

7.2 

7.1 

7.0 

6.9 

6.9 

6.9 

6.9 

7.0 

7.1 

7.9 

7.4 

7.8 

8.1 

8.5 

Note.— To  um  these  tables  with  a  chart  on  which  the  soundings  are  referred  to  mean  low  water,  subtract  1.2  foot  from  the  numbers  in  the  tables 
for  Astoria  and  1.7  for  Neeah  bay. 
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EEPOBT  OP  THE  SUPERINTENDIInT  OP 


TABLE  VI. 


*5 

1 

SMALL  EBB  TIDE, 

OR  PROM  SMALL  HIGH  WATER  TO  SMALL  LOW  WATER. 

PROM  SMALL  LOW  WATER  TO  LARGE  HIGH  WATER. 

£ 

jf 

e 

8 

a 

o 

Days  from  moon’s  greatest  declination. 

Days  from  moon’s  greatest  declination. 

Before — 

After— 

Before — 

After- 

- 

C 

9 

O 

SB 

I 

B 

1 

B 

i 

B 

B 

B 

fl 

7 

6 

i 

B 

3 

2 

1 

0 

1 

2 

3 

4 

5 

6 

7 

H. 

m 

m 

1 

B 

1 

m 

1 

i 

1 

Ft. 

Ft 

Fl 

m 

Ft. 

Ft. 

Fl. 

Ft. 

Fl. 

Ft. 

Ft. 

Ft. 

Ft. 

Fl. 

Fl 

Ft 

0 

7.4 

6.7 

6.0 

5.4 

5.0 

4.6 

4.5 

4.5 

4  6 

4.7 

5.1 

5.5 

6.9 

6.9 

7.8 

8.0 

7.8 

7.5 

7.2 

6.8 

6.4 

6.3 

6.2 

6.1 

6.9 

6.2 

6.3 

6.3 

6.3 

6.4 

1 

7.5 

6.8 

6.1 

5.5 

5.1 

4.7 

4.6 

4.6 

4.7 

4.8 

5.2 

5.6 

6.3 

7.0 

7.9 

8.1 

7.9 

7.6 

7.3 

6.9 

6.5 

6.4 

6.3 

6.2 

6.3 

6.3 

6.4 

6.4 

6.4 

6.5 

S 

7.9 

6.5 

5.8 

5.2 

4.8 

4.4 

4.3 

4.3 

4.4 

4.5 

4.9 

5.3 

6  0 

6.7 

7.6 

7.8 

7.6 

7.3 

7.0 

6.6 

6.2 

6.1 

6.0 

5.9 

6.0 

6.0 

6.1 

6.1 

6.1 

6.2 

3 

6  6 

5.9 

5  9 

4.6 

4.9 

3.8 

3.7 

3.7 

3.8 

3.9 

4  3 

4.7 

5.4 

6.1 

7.0 

7.2 

7.0 

6.7 

6.4 

6.0 

5.6 

5.5 

5.4 

5.3 

5.4 

5.4 

5.5 

5.5 

5.5 

5.6 

4 

5.9 

5.9 

4.5 

3.9 

3.5 

3.1 

3  0 

3.0 

3.1 

3.2 

3.6 

4.0 

4.7 

5.4 

6.3 

6.5 

6.3 

6.0 

5.7 

5.3 

4.» 

4.8 

4.7 

4.6 

4.7 

4.7 

4.8 

4.8 

4.8 

4.9 

5 

5.9 

4.5 

3.8 

3.2 

9.8 

9.4 

2.3 

2.3 

2.4 

2.5 

2.9 

3.3 

4.0 

4.7 

5.6 

5.8 

5.6 

5.3 

5.0 

4.6 

4.9 

4.1 

4.0 

3.9 

4.0 

4.0 

4.1 

4.1 

4.1 

4.2 

A 

4.8 

4.1 

3.4 

9.8 

2.4 

2.0 

1.9 

1.9 

2.0 

2.1 

2.5 

2.9 

3.6 

4.3 

5.2 

5  4 

5.9 

4.9 

4.6 

4.2 

3.8 

3  7 

3.6 

3.5 

3.6 

3.6 

3.7 

3.7 

3.7 

3.8 

7 

5.0 

4.3 

3.6 

3.0 

9.6 

2.2 

2.1 

2.1 

2.9 

2.3 

2.7 

2.1 

3.8 

4.5 

5.4 

5.6 

5.4 

5.1 

4.8 

4.4 

4.0 

3.9 

3.8 

3.7 

3.8 

3  8 

3.9 

3.9 

3.9 

4.0 

8 

5.5 

4  8 

4.1 

3.5 

3.1 

9.7 

2.6 

2.6 

2.7 

2.8 

3.2 

3.6 

4.3 

5  0 

5.9 

6.1 

5.9 

5.6 

5.3 

4.9 

4.5 

4  4 

4.3 

4.2 

4.3 

4.3 

4.4 

4.4 

4.4 

4.5 

9 

6.3 

5.6 

4.9 

4.3 

3.9 

3.5 

3.4 

3.4 

3.5 

3.6 

4.0 

4.4 

5.1 

5.8 

6.7 

6.9 

6.7 

6.4 

6.1 

5.7 

5.3 

5.2 

5.1 

5.0 

5.1 

5.1 

5.2 

5.9 

5.2 

5.3 

10 

7.0 

6.3 

5.6 

5.0 

4.6 

4.2 

4.1 

4.1 

4.2 

4.3 

4.7 

5.1 

5.8 

6.5 

7.4 

7.6 

7.4 

7.1 

6.8 

6.4 

6.0 

5.9 

5.8 

5.7 

00 

o 

5.8 

1  5.9 

5.9 

5.9 

6.0 

11 

7.3 

6.6 

6.9 

5.3 

4.9 

4.5 

4.4 

4.4 

4.5 

4.6 

5.0 

5.4 

6.1 

6.8 

7.7 

7.9 

7.7 

7.4 

7.1 

6.7 

H 

6.2 

6.1 

6.0 

6.1 

6.1 

6.9 

6.2 

6.2 

6.3 

TABLE  VII. 


OB 

c 

m 

LARGE  EBB  TIDE, 

OR  PROM  LARGE  HIGH  WATER  TO  LARGE  LOW  WATER. 

FROM  LARGE  LOW  WATER  TO  SMALL  HIGH  WATER. 

-8 

e 

a 

1 

a 

o 

Days  from  moon 

’s  greatest  declination. 

Days  ftom  moon’s  greatest  declination. 

5 

ja 

C! 

0 

Before — 

After- 

Before — 

After- 

- 

1 

w 

0 

B 

9 

o 

SB 

7 

6 

5 

4 

3 

2 

1 

0 

1 

2 

3 

4 

5 

1 

6 

7 

1 

6 

5 

4 

3 

2 

1 

0 

1 

2 

3 

4 

5 

6 

7 

a 

0 

SB 

H. 

FL 

Ft. 

Ft 

Ft. 

Ft. 

Ft. 

FL 

Ft. 

FL 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

i 

!  Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Fl 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

H. 

0 

7.0 

7.7 

8.4 

9.0 

9.4 

9.8 

9.9 

9  9 

9.8 

9.7 

9.3 

8.9 

8  2 

7.5 

6.6 

6.4 

6.6 

6.9 

7.2 

7.6 

8.0 

8.1 

8.2 

8.3 

8.2 

8.2 

8.1 

8.1 

8.1 

8.0 

0 

1 

7.1 

7.8 

8.5 

9.1 

9.5 

9.9 

10.0 

10.0 

9.9 

9.8 

9.4 

9.0 

8.3 

7.6 

6.7 

6.5 

6.7 

7.0 

7.3 

7.7 

8.1 

8.2 

8.3 

8.4 

8.3 

8.3 

8.2 

8.2 

8.2 

8.1 

1 

2 

6.8 

7.5 

8.2 

8.8 

9.2 

9.6 

9.7 

9.7 

9.6 

9.5 

9.1 

8.7 

8.0 

7.3 

6.4 

16.9 

6.4 

6  7 

7.f 

7.4 

7.8 

7.9 

8.0 

8.1 

8.0 

8.0 

7.9 

7.9 

7.9 

7.8 

2 

3 

6.9 

6.9 

7.6 

8.2 

8.6 

9.0 

9.1 

9.1 

9.0 

8.9 

8.5 

8.1 

7.4 

6.7 

5.8 

j5.6 

5.8 

6.1 

6.4 

6.8 

7.2 

7.3 

7.4 

7.5 

7.4 

7.4 

7.3 

7.3 

7.3 

7.2 

3 

5.5 

6.2 

6.9 

7.5 

7.9 

6.3 

8.4 

8.4 

8.3 

8.2 

7.8 

7.4 

6.7 

6.0 

5.1 

5.1 

5.4 

5.7 

6.1 

6.5 

6.6 

6.7 

6.6 

6.7 

6  7 

6.6 

6.6 

6.6 

6.5 

4 

5 

4.8 

5.5 

6.2 

6.8 

7.2 

7.6 

7.7 

7.7 

7.6; 

7.5 

7.1 

6.7 

6.0 

5.3 

4.4 

4.2 

4.4 

4.7 

5.0 

5.4 

5  8 

5.9 

6.0 

6,1 

6.0 

6.0 

5.9 

5.9 

5.9 

5.8 

5 

6 

4.4 

5.1 

5.8 

64 

6.8 

7.2 

7.3 

7.3: 

7.2 

7.1 

6.7 

6.3 

5.6 

4.9 

4.0 

3.8 

4.0 

4.3 

4.6 

5.0 

5.4 

5.5 

5.6 

5.7 

5.6 

5.6 

5.5 

5.5 

5.5 

5.4 

6 

7 

4.6 

5.3 

6.0 

6.6 

7.0 

7.4 

7.5 

7.5 

7.4 

7.3 

6.9 

6  5 

5  8 

5.1 

4.2' 

4.0 

4.9 

4.5 

4.8 

5.2 

5.6 

5.7 

5.8 

5.9 

5.8 

5.8 

5.7 

5.7 

5.7 

5.6 

7 

8 

5.1 

5.8 

6.5 

7.1 

7.5 

■7.9 

8.0 

8.0 

7.9 

7  8 

7.4 

7.0 

6.3 

5.6 

4.7 

4.5 

4.7 

5.0 

5.3 

5.7 

6  1 

6.9 

6.3 

6.4 

6.3 

6.3 

6.2 

6.2 

6.2 

6.1 

8 

9 

5.9 

6.6 

7.3 

7.9 

8.3 

8.7 

8.8 

8.-8 

8.7 

8.6 

8.2 

7.8 

7.1 

6.4 

5.5* 

5.3 

5.5 

5.8 

6.1 

6.5 

6.9 

7.0 

7.1 

7.2 

7.1 

7.1 

7.0 

7.0 

7.0 

6.9 

9 

10 

6.6 

7.3 

8.0 

8.6 

9.0 

9.4 

9.5 

9.5 

9.4 

9.3 

8.9 

8.5 

7.8 

7.1 

6.2I 

6.0 

6.2 

6.5 

6.8 

7.2 

7.6 

7.7 

7.8 

7.9 

7.8 

7.8 

7.7 

7.7 

7.T 

7.6 

10 

11 

6.9 

7.6 

8.3 

8.9 

9.3 

9.7 

9.8 

9.8 

9.7 

9.6 

9.2 

8.8 

8.1 

7.4 

6.3 

6.5 

6.8 

7.1 

7.5 

7.9 

8.0 

8.1 

8.2 

8.1 

8.1 

8.0 

8.0 

8.0 

7.9 

11 
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TIDE  TABLES  FOR  PORT  tOWNSHEND .♦ 

TABLE  I. 

0  lOUTB  DBCLINATlOll.— DATS  PROM  MOOR’b  ORBATBBT  DRCLIMATIOM. 


of  m 

transit. 

Before — 

■ 

After— 

o 

J 

H 

7 

6 

5 

4 

3 

9 

1 

D 

1 

9 

3 

4 

5 

6 

7 

A.  m. 

Am. 

k.m. 

Am. 

Am. 

A.m. 

A.  m. 

A  m. 

A.  m. 

Am. 

A  m. 

A  m. 

Am. 

0  0 

3  45 

3  91 

9  9 

1  13 

1  96 

9  9 

9  91 

9  49 

9  57 

3  15 

3  33 

3  45 

0  30 

3  38 

3  14 

1  55 

1  6 

1  19 

1  55 

9  14 

9  35 

9  50 

3  8 

3  26 

3  38 

1  0 

3  39 

3  8 

1  19 

1  0 

1  13 

1  31 

1  49 

9  8 

9  99 

9  44 

3  9 

3  20 

3  32 

1  30 

396 

3  9 

1  43 

0  54 

1  7 

1  95 

1  43 

9  9 

9  93 

9  38 

9  56 

3  14 

3  96 

9  0 

3  91 

9  57 

1  38 

ID 

0  49 

1  9 

1  90 

1  38 

1  57 

9  18 

9  33 

9  51 

3  9 

3  21 

9  30 

3  18 

9  54 

9  94 

1  35 

ID 

0  46 

0  59 

1  17 

1  35 

1  54 

9  15 

9  90 

9  48 

3  6 

3  18 

3  0 

3  16 

9  59 

9  99 

1  33 

■B 

0  44 

0  57 

1  15 

1  33 

1  59 

9  13 

9  98 

9  46 

3  4 

3  16 

3  30 

3  17 

9  53 

9  93 

1  34 

1  4 

0  45 

0  58 

1  16 

1  34 

1  53 

9  14 

9  99 

9  47 

3  5 

3  17 

4  0 

3  91 

9  57 

9  97 

1  38 

1  8 

0  49 

1  9 

1  90 

1  38 

1  57 

9  18 

9  33 

9  51 

3  9 

3  91 

4  30 

396 

3  9 

9  39 

1  43 

1  13 

0  54 

1  7 

1  95 

1  43 

9  9 

9  93 

9  38 

9  56 

3  14 

396 

5  0 

3  39 

3  8 

9  38 

1  49 

1  19 

1  0 

1  13 

1  31 

1  49 

9  8 

9  99 

9  44 

3  9 

3  90 

3  39 

5  30 

3  41 

3  17 

9  47 

1  58 

1  98 

1  9 

1  99 

1  40 

1  58 

9  17 

9  38 

9  53 

3  11 

399 

3  41 

6  0 

3  59 

398 

9  58 

9  9 

1  39 

1  90 

1  33 

1  51 

9  9 

9  98 

9  49 

3  4 

3  99 

3  40 

3  52 

6  30 

4  1 

3  37 

3  7 

9  18 

1  48 

1  99 

J  49 

9  0 

9  18 

9  37 

9  58 

3  13 

3  31 

3  49 

4  1 

7  0 

4  8 

3  44 

3  14 

9  95 

1  55 

1  36 

1  49 

9  7 

9  95 

9  44 

3  5 

3  90 

3  38 

356 

4  8 

7  30 

4  15 

3  51 

3  91 

9  39 

9  9 

1  43 

1  56 

9  14 

9  39 

9  51 

3  19 

3  97 

3  45 

4  3 

4  15 

8  0 

4  18 

3  54 

3  94 

9  35 

9  5 

1  46 

1  59 

9  17 

9  35 

9  51 

3  15 

3  30 

348 

4  6 

4  18 

8  30 

4  19 

3  55 

3  95 

9  36 

■D 

1  47 

9  18 

9  36 

9  55 

3  16 

3  31 

3  49 

4  7 

4  19 

9  0 

4  18 

3  54 

3  94 

9  35 

in 

1  46 

9  17 

9  35 

9  54 

3  15 

3  30 

3  48 

4  6 

4  18 

9  30 

4  15 

3  51 

3  91 

9  39 

1  43 

9  14 

9  33 

9  51 

3  19 

3  97 

3  45 

4  3 

4  15 

10  0 

4  10 

3  46 

3  16 

9  97 

1  38 

III 

9  97 

9  46 

3  7 

3  99 

3  40 

3  58 

4  10 

10  30 

4  6 

3  49 

3  19 

3  93 

1  34 

IB 

9  93 

9  49 

3  3 

3  18 

3  36 

3  54 

4  6 

11  0 

4  0 

3  36 

3  6 

9  17 

1  47 

1  98 

1  41 

1  59 

9  17 

9  36 

9  57 

3  19 

3  30 

3  48 

4  0 

11  30 

3  54 

3  30 

3  0 

9  11 

1  41 

1  99 

1  35 

1  53 

9  11 

9  30 

9  51 

3  6 

394 

3  49 

3  54 

TABLE  II. 


O  ^  NORTH  DROLIRATION.— DAT!  PROM  MOON*B  ORRATRBT  DRCLIRATION. 


of  me 

transit. 

Before — 

■ 

After— 

g 

H 

7 

6 

5 

4 

3 

9 

1 

1 

D 

D 

3 

n 

5 

6 

7 

A  m. 

A  m. 

A  m. 

A  m. 

A.  m. 

A.  m. 

A.  m. 

A  m. 

A.  m. 

A.  m. 

A  m. 

A.  m. 

A.  m. 

A  m. 

Atfis 

A.n. 

0  0 

3  45 

4  9 

4  39 

5  98 

5  58 

6  17 

6  4 

5  46 

5  98 

5  9 

4  48 

4  33 

4  15 

3  57 

345 

0  30 

3  38 

4  9 

4  39 

5  91 

5  51 

6  10 

5  57 

5  39 

5  21 

5  2 

4  41 

4  96 

4  8 

3  50 

3  38 

1  0 

3  32 

3  56 

4  26 

5  15 

5  45 

6  4 

5  51 

5  33 

5  15 

4  56 

4  35 

4  90 

4  9 

3  44 

3  32 

1  30 

3  26 

3  50 

4  90 

5  9 

5  39 

5  53 

5  45 

5  97 

5  9 

4  50 

4  99 

4  14 

3  56 

3  38 

3  96 

9  0 

3  91 

3  45 

4  15 

5  4 

5  34 

5  53 

5  40 

5  92 

5  4 

4  45 

4  94 

4  9 

3  51 

3  33 

3  91 

9  30 

3  18 

3  49 

4  12 

5  1 

5  31 

5  50 

5  37 

5  19 

5  1 

4  42 

4  91 

4  6 

3  48 

3  30 

3  18 

3  0 

3  16 

3  40 

4  10 

4  59 

5  99 

5  48 

5  35 

5  17 

4  59 

4  40 

4  19 

4  4 

3  46 

3  28 

3  16 

3  30 

3  17 

3  41 

4  11 

5  0 

5  30 

5  49 

5  36 

5  18 

5  0 

4  41 

4  90 

4  5 

3  47 

3  99 

3  17 

4  0 

3  91 

3  45 

4  15 

5  4 

5  34 

5  53 

5  40 

5  22 

5  4 

4  45 

4  94 

4  9 

3  51 

3  33 

3  91 

4  30 

3  26 

3  50 

4  20 

5  9 

5  39 

5  58 

5  45 

5  97 

5  9 

4  50 

4  29 

4  14 

3  56 

3  38 

3  96 

5  0 

3  39 

3  56 

4  96 

5  15 

5  45 

6  4 

5  51 

5  33 

5  15 

4  56 

4  35 

4  90 

4  9 

3  44 

3  39 

5  30 

3  41 

4  5 

4  35 

5  24 

5  54 

6  13 

6  0 

5  49 

5  24 

5  5 

4  44 

4  29 

4  11 

3  53 

3  41 

6  0 

3  59 

4  16 

4  46 

5  35 

6  5 

6  94 

6  11 

5  53 

5  35 

5  16 

4  55 

4  40 

4  92 

4  4 

3  59 

6  30 

4  1 

4  25 

4  55 

5  44 

6  14 

6  33 

6  90 

6  2 

5  44 

5  25 

5  4 

4  49 

4  31 

4  13 

4  1 

7  6 

4  8 

4  39 

5  9 

5  51 

6  91 

6  40 

6  27 

6  9 

5  51 

5  39 

5  11 

4  56 

4  38 

4  90 

4  8 

7  30 

4  15 

4  39 

5  9 

5  58 

6  98 

6  47 

634 

6  16 

5  58 

5  39 

5  18 

5  3 

4  45 

4  97 

4  15 

8  0 

4  18 

4  49 

5  19 

6  1 

6  31 

6  50 

637 

6  19 

6  1 

5  42 

5  91 

5  6 

4  48 

4  30 

4  18 

8  30 

4  19 

4  43 

5  13 

6  9 

6  39 

6  51 

6  38 

6  90 

6  9 

5  43 

5  92 

5  7 

4  49 

4  31 

4  19 

9  0 

4  18 

4  49 

5  19 

6  1 

6  31 

6  50 

6  37 

6  19 

6  1 

5  42 

5  91 

5  6 

4  48 

4  30 

4  18 

9  30 

4  15 

4  39 

5  9 

5  58 

6  98 

6  47 

6  34 

6  16 

5  58 

5  39 

5  18 

5  3 

4  45 

4  27 

4  15 

10  0 

4  10 

4  34 

5  4 

5  53 

6  93 

6  49 

6  99 

6  11 

5  53 

5  34 

5  13 

4  58 

4  40 

4  92 

Wmlm 

10  30 

4  6 

4  30 

5  0 

5  49 

6  19 

*  6  38 

6  95 

6  7 

5  49 

5  30 

5  9 

4  54 

4  36 

4  18 

4  6 

11  0 

4  0 

4  24 

4  54 

5  43 

6  13 

6  39 

6  19 

6  1 

5  43 

5  24 

5  3 

4  48 

4  30 

4  12 

4  0 

11  30 

3  54 

4  18 

4  48 

5  37 

6  7 

6  96 

6  13 

5  55 

5  37 

5  18 

4  5? 

4  49 

4  94 

4  6 

3  54 

*  For  the  manner  of  luing  these  tables  see  the  example  for  San  Francisco,  pages  311-316. 
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REPORT  OF  THE  SUPERINTENDENT  OF 


TABLE  IH; 


Daya  from  moon’s 
greatest  declina¬ 
tion. 

SOUTH  DECLINATION. 

NORTH  DRCUNATIOM. 

Days  from  moon’s 
greatest  declina- 

tlon. 

Low  water. 

High  water. 

Low 

water. 

Low 

water. 

High  water. 

Low 

water. 

A 

m. 

A 

m. 

A 

m. 

A 

m. 

A 

Nl. 

A 

m. 

7 

6 

05 

19 

96 

18 

05 

5 

39 

19 

96 

18 

31 

7 

6 

6 

38 

13 

14 

18 

90 

5 

06 

n 

38 

18 

16 

6 

£ 

5 

7 

18 

14 

14 

18 

40 

4 

96 

10 

38 

17 

56 

5 

4 

8 

13 

15 

59 

19 

93 

3 

31 

9 

00 

17 

13 

4 

“I 

n 

3 

8 

36 

16 

59 

90 

00 

3 

08 

8 

00 

16 

36 

3 

£ 

9 

8 

43 

17 

30 

90 

31 

3 

01 

7 

99 

16 

05 

9 

L  1 

8 

19 

17 

04 

90 

36 

3 

39 

7 

48 

16 

00 

1  . 

0 

7 

40 

16 

98 

90 

39 

4 

04 

8 

94 

16 

04 

0 

r  1 

7 

18 

15 

59 

90 

18 

4 

96 

9 

00 

16 

18 

1 

9 

6 

59 

15 

14 

19 

59 

4 

45 

9 

38 

16 

37 

9 

. 

3 

6 

38 

14 

39 

19 

38 

5 

06 

10 

90 

16 

58 

3 

. 

« , 
c 

4 

6 

94 

14 

09 

19 

99 

5 

90 

10 

50 

17 

14 

4 

◄ 

5 

6 

10 

13 

96 

19 

00 

5 

34 

11 

96 

17 

36 

5 

6 

5 

59 

19 

50 

18 

35 

5 

45 

19 

09 

18 

01 

6 

[  7 

5 

49 

19 

96 

18 

98 

6 

09 

19 

96 

18 

08 

7  . 

TABLE  IV. 


c 

S 

NORTH 

DECLlNATION.->DATS 

FROM  moon’s  OREATEST  DECLINATION. 

Time  of  n 

transit 

Before — 

After— 

7 

6 

5 

4 

1 

0 

1 

9 

3 

4 

5 

6 

7 

How. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

0 

6.6 

6.3 

5.9 

6.1 

6.4 

6.9 

7.9 

7.4 

7.5 

7.5 

7.5 

7.5 

7.6 

7.7 

7.9 

1 

6.7 

6.4 

6.0 

6.9 

6.5 

7.0 

7.3 

7.5 

7.6 

7.6 

7.6 

7.6 

7.7 

7.8 

8.0 

9 

6.6 

6.3 

5.9 

6.1 

6.4 

6.9 

7.9 

7.4 

7.5 

7.5 

7.5 

7.5 

7.6 

7.7 

7.9 

3 

6.3 

6.0 

5.6 

5.8 

6.1 

6.6 

6.9 

7.1 

7.9 

7.9 

7.9 

7.9 

7.3 

7.4 

7.6 

4 

6.0 

5.7 

5.3 

5.5 

5.8 

6.3 

6.6 

6.8 

6.9 

6.9 

6.9 

6.9 

7.0 

7.1 

7.3 

5 

5.9 

5.6 

5.9 

5.4 

5.7 

6.9 

6.7 

6.8 

6.8 

6.8 

6.8 

6.9 

7.0 

7.9 

6 

6.1 

5.8 

5.4 

5.6 

5.9 

6.4 

6.9 

7.0 

7.0 

7.0 

7.0 

7.1 

7.9 

7.4 

7 

6.4 

6.1 

5.7 

5.9 

6.9 

6.7 

7.9 

7.3 

!  7.3 

7.3 

■a 

7.4 

7.5 

j  7.7 

8 

6.5 

6.9 

5.8 

6.0 

6.3 

6.8 

7.3 

7.4 

7.4 

7.4 

■g 

7.5 

7.6 

7.8 

9 

6.5 

6.9 

5.8 

6.0 

6.3 

6.8 

7.3 

7.4 

7.4 

7.4 

7.5 

7.6 

7.8 

10 

6.6 

6.3 

5.9 

6.1 

6.4 

6.9 

7.4 

7.5 

7.5 

7.5 

7.6 

7.7 

7.9 

11 

6.6 

6.3 

5.9 

6.1 

6.4 

6.9 

7.9 

7.4 

7.5 

7.5 

7.5 

B 

7.6 

7.7 

7.9 

TABLE  V. 


B  of  moon’s 

transit. 

SOUTH 

DECLINATION. — DATS 

FROM  moon’s  OREATEST  DECLINATION. 

Before — 

After— 

a 

■ 

D 

ra 

B 

3 

9 

1 

0 

1 

9 

3 

4 

5 

7 

Haw. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

0 

7.6 

7.9 

8.3 

8.1 

7.8 

7.3 

7.0 

6.8 

6.7 

6.7 

6.7 

6.7 

6.6 

6.5 

6.3 

1 

7.7 

8.0 

8.4 

8.9 

7.9 

7.4 

7.1 

6.9 

6.6' 

6.8 

6.8 

6.8 

6.7 

6.6 

6.4 

9 

7.6 

7.9 

8.3 

8.1 

7.8 

7.3 

7.0 

6.8 

6.7 

6.7 

6.7 

6.7 

6.6 

6.5 

6.3 

3 

7.3 

7.6 

8.0 

7.8 

7.5 

7.0 

6.7 

6.5 

6.4 

6.4 

6.4 

6.4 

6.3 

6.9 

6.0 

4 

7.0 

7.3 

7.7 

7.5 

7.9 

6.7 

6.4 

6.9 

6.1 

6.1 

6.1 

6.1 

6.0 

5.9 

5.7 

5 

6.9 

7.9 

7.6 

7.4 

7.1 

6.6 

6.3 

6.1 

6.0 

6.0 

6.0 

6.0 

5.9 

5.8 

5.6 

6 

7.1 

7.4 

7.8 

7.6 

7.3 

6.8 

6.5 

6.3 

6.9 

6.9 

6.9 

6.9 

6.1 

6.0 

5.8 

7 

7.4 

7.7 

8.1 

7.9 

7.6 

7.1 

6.8 

6.6 

6.5 

6.5 

6.5 

6.5 

6.4 

6.3 

6.1 

8 

7.5 

7.8 

8.9 

8.0 

7.7 

7.9 

6.9 

6.7 

6.6 

6.6 

6.6 

6.6 

6.5 

6.4 

6.9 

9 

7.5 

7.8 

8.9 

8.0 

7.7 

7.9 

6.9 

6.7 

6.6 

6.6 

6.6 

6.6 

6.5 

6.4 

6.9 

10 

7.6 

7.9 

8.3 

8.1 

7.8 

7.3 

7.0 

6.8 

6.7 

6.7 

6.7 

6.7 

6.6 

6.5 

6.3 

11 

7.6 

7.9 

8.3 

8.1 

7.8 

7.3 

7.0 

6.8 

6.7 

6.7 

6.7 

6.7 

6  6 

6.5 

6.3 

m  a  on  which  the  mu 

for  Port  TownRhend  and  9.7  for  Semiuhmoo  and  Bteilacoom. 
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TABLE  VI. 


SMALL  BBB  TIDE, 

om  rmoM  small  hioh  watbr  to  small  low  water  . 

FROM  SMALL  LOW  WATBR  TO  LARGE  HIOH  WATBR. 

'S 

S 

^ - 

Days  from  moon’s  greatest  decHnation. 

Da)*8  firom  moon’s  greatest  declination. 

5 

JF 

o 

o 

Before 

- 

After- 

- 

Before — 

_ _ _ _ _ 

After- 

- 

E 

o 

7 

6 

5 

4 

3 

2 

1 

0 

1 

2 

3 

4 

5 

6 

7 

B 

6 

5 

4 

3 

2 

1 

0 

1 

2 

3 

4 

5 

6 

7 

C 

9 

O 

m 

Fl 

Fl 

Ft. 

FL 

FL 

FL 

FL 

FL 

Ft. 

FL 

FL 

Fl 

Ft. 

Ft. 

Ft. 

■ 

H 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Fl 

Fl 

Ft. 

Ft. 

Ft. 

FL 

Ft. 

FL 

H. 

4.5 

5.6 

6.9 

8.0 

8.6 

8.9 

8.8 

8.8 

8.7 

8.7 

8.5 

8.0 

7.3 

6.6 

5.5 

3.5 

3.9 

4.6 

6.0 

7.2 

8.4 

9.0 

9.5 

9.6 

9.4 

9.2 

8.7 

8.2 

7.9 

7.1 

0 

4.5 

5.6 

6.9 

8.0 

8.6 

8.9 

8.8 

8.8 

8.7 

8.7 

8.5 

8.0 

7.3 

6  6 

5.5 

3  5 

3.9 

4.6 

6.0 

7.9 

8.4 

9.0 

9.5 

9.6 

9.4 

9.2 

8.7 

8.2 

7.9 

7.1 

1 

4.4 

5.5 

6.8 

7.9 

8.5 

8.8 

8.7 

8.7 

8.6 

8.6 

8.4 

7.9 

7.2 

6.5 

5.4 

3.4 

3.8 

4.5 

5.9 

7.1 

8.3 

8.9 

9.4 

9.5 

9.3 

9.1 

8.6 

8.1 

7.8 

7.0 

2 

4.1 

5.9 

6.5 

7.6 

8.2 

8.5 

8.4 

8.4 

8.3 

8.3 

8.1 

7.6 

6  9 

6.2 

5.1 

3.1 

3.5 

4.9 

5.6 

6.8 

8.0 
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Table  oj  magnetic  eaet  declination  on  the  Pacific  coast  of  the  United  States  for  the  year  1863. 
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APPENDIX  No.  40. 

TRIBUTE  TO  THE  MEMORY  OF  THE  LATE  COLONEL  WILUAM  R.  PALMER,  U.  S.  ARMY. 

At  a  meeting  of  the  assistants  and  other  persons  engaged  in  the  Coast  Survey,  held  at  the  Coast  Snrvey 
Office,  in  Washington,  on  the  19th  of  June,  the  following  resolutions  were  submitted  by  Assistant  J.  E. 
Hilgard,  and  were  unanimously  adopted : 

Whereas  we  have  received  with  deep  regret  the  intelligence  of  the  death  of  Major  William  R.  Palmer, 
corps  of  topographical  engineers,  and  brevet  colonel  U.  S.  army,  whose  long  association  with  the  work 
of  the  Coast  Survey  had  founded  among  its  members  respect  and  lasting  esteem :  Therefore 

RcMolted,  That,  in  deploring  his  death  as  an  associate,  who  had  become  endeared  to  us  by  his  most 
excellent  qualities  of  head  and  heart,  efficient  in  the  execution  of  every  duty,  cordial  in  co-operation,  kind  in 
command,  we  recognize  that  our  grief  is  deepened  by  his  loss  to  the  country  at  this  time  as  an  able  and 
energetic  officer,  and  a  devoted  defender  of  its  rights. 

Retclved^  That  we  will  attend  the  funeral  in  a  body  to-morrow  at  noon,  and  the  usual  badge  of  mourning 
be  worn  by  us  for  thirty  days. 

Resolved,  That  we  offer  our  sympathy  to  the  bereaved  family,  and  that  a  copy  of  the  above  resolutions 
be  transmitted  to  them. 

Upon  the  adoption  of  the  resolutions.  Professor  Bache,  Superintendent  of  the  Coast  Survey,  made  the 
following  remarks,  which  were  listened  to  with  deep  emotion  by  those  present : 

Brevet  Lieut.  Col.  Palmer  was  bom  in  London,  where  his  parents  were  temporarily,  on  the  15th  of 
April,  1809.  His  home  was  at  Elizabethtown,  New  Jersey,  which  had  long  been  the  home  of  his  family. 
Our  intimacy  goes  so  far  hack  that  I  can  hardly  remember  when  I  did  not  know  him  well.  It  was  in  fact  a 
hereditary  friendship,  for  his  mother  and  mine  were  from  youth  onward  very  intimate  fnends.  Though 
pursuing  very  different  careers,  our  lines  of  life  have  touched  so  often  that  I  feel  almost  as  if  they  had  been 
very  near,  throughout  his  too  short  life.  As  a  child,  he  was  amiable,  quick  of  apprehension,  and  easy  in 
acquisition.  As  a  boy,  perseverance  of  purpose  developed  itself,  which,  notwithstanding  intervals  of  ill 
health  in  early  manhood,  secured  professional  attainment  and  skill,  culminating  in  his  career  in  connexion 
with  the  present  war,  for  which  he  had  already  received  a  brevet  for  gallant  and  meritorious  services.  Time 
only  was  wanting  to  secure  to  him  the  honors  already  earned,  and  to  give  opportunity  for  new  ones. 

The  fatigues,  excitements,  arid  exposures  of  the  campaign  in  the  malarious  region  between  the  York  and 
James  rivers  were  too  much  for  his  physical  constitution,  and  brought  on  an  attack  of  fever,  which  terminated 
in  typhoid,  and  carried  him  off  about  noon  on  the  18th  of  June.  By  a  merciful  Providence  his  cousin,  Mrs. 
General  Ricketts,  was  led  to  the  White  House,  near  the  Pamnnky  river,  and  finding  him  so  ill  brought  him 
home,  securing  for  his  last  days  the  nursing  of  attentive  friends,  and  for  his  last  hours  the  comforts  of  his 
home  and  the  tender  care  of  a  devoted  wife. 

1  wish  to  say  a  few  words  of  three  specially  interesting  parts  of  William  Ricketts  Palmer’s  life.  As 
he  grew  towards  youth,  he  determined  to  prepare  himself  for  the  profession  of  a  civil  engineer,  and  came  to 
West  Point  to  look  for  the  instruction  in  mathematics,  which  was  much  less  diffused  in  our  country  at  that 
day  than  now.  It  was  a  somewhat  bold  adventure  thus  to  come  as  an  outside  pupil  among  the  regular 
recipients  of  the  instruction  of  that  school.  It  required  no  little  perseverance  to  oyercome  obstacles  which 
this  position  naturally  raised  up.  It  required  his  good  temper  and  tact  to  make  friends  of  those  who  held 
the  keys  of  the  cabinet  of  knowledge,  and  to  induce  them  to  open  to  him.  It  required  facility  of  acquisition 
not  to  make  the  task  too  heavy  for  his  volunteer  guides  through  this  treasure  cabinet.  He  succeeded  not 
only  in  this,  but  in  making  friends  for  life.  Among  the  most  prominent  of  these  were  Robert  P.  Parrott, 
now  of  the  West  Point  foundry,  then  an  instructor  in  the  Military  Academy,  who  is  now  in  his  fame,  as  he 
was  then  in  preparing  for  distinction,  the  dear  friend  of  our  deceased  conurade. 

Govemeur  Kemble,  long  the  able  manager  of  the  West  Point  foundry,  with  whom  Palmer  was  in  constant 
intercourse  at  this  time,  was  a  friend  derived  from  his  mother’s  family,  who  early  noticed  William  Palmer’s 
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capacity,  and  pushed  his  fortunes  then  and  subsequently  with  consistent  and  characteristic  kindness  and 
tenacity  of  friendship.  During  the  years  I  remained  at  West  Point  as  instructor,  William  Palmer  w-as  my 
room-jnate,  and  I  had  the  opportunity  to  note  the  faithfulness  with  which,  avoiding  all  the  temptations  around, 
he  steadily  kept  to  the  purpose  for  which  he  had  sought  the  academy,  winning  by  his  conduct  the  good 
opinion  of  Colonel  Thayer  (that  upright  judge  of  many  of  our  country’s  youth)  and  of  the  professors 
generally. 

Mr.  Kemble  caused  Palmer  to  enter  the  West  Point  foundry,  and  subsequently,  when  the  corps  of 
topographical  engineers  was  organized  in  1838,  obtained  for  him  a  lieutenant’s  commission  in  it.  Here, 
under  the  training  of  able  and  experienced  officers,  he  perfected  himself  in  the  practical  operations  of  the 
field,  and  developed  his  abilities  as  a  constructing  and  surveying  officer. 

In  1852  Captain  Palmer  took  charge  of  a  triangulation  party  on  the  Coast  Survey,  working  principally 
upon  rivers  of  Virginia,  to  be  a  few  years  later  the  scene  of  such  important  operations  in  war.  In  recon¬ 
naissance  he  was  very  ready,  and  in  laying  out  the  work  and  in  its  execution  very  neat  and  well-defined  in 
his  purposes.  His  triangles  always  closed  well,  verifying  his  accuracy  of  eye  and  judgment  in  time  and 
circumstances  of  observation.  As  a  chief  of  party,  he  was  mild  and  gentlemanly  in  enforcing  duties, 
expecting  to  do  most  by  example  in  his  own  person.  His  work  always  gave  entire  satisfaction. 

In  1856  Captain  Palmer  took  charge  of  the  Coast  Survey  Office,  during  the  absence  of  Captain  (now 
General)  H.  W.  Benham  in  Europe,  which  he  administered  so  successfully  that  he  was  recalled  to  it  in  1858, 
and  retained  it  until  called  to  the  more  stirring  duties  of  military  reconnaissance  and  the  field  of  war.  His 
administration  was  easy,  characterized  by  great  tact  and  by  observation  of  men’s  character,  which  enabled 
him  readily  to  keep  up  a  steady  but  gentle  pressure. 

As  the  rebellion  developed  itself,  it  was  easy  to  see  that  Captain  Palmer  would  soon  make  choice  of 
more  stirring  duties.  He  entered  the  staff,  first  of  General  Mansfield  and  then  of  General  McClellan ;  made 
two  reconnaissances,  at  Mathias  Point  on  the  Potomac,  and  at  Flint’s  Hill,  which  showed  that  the 
qualities  of  the  topographical  engineer  of  the  field  were  his  in  a  high  degree— coolness,  determination,  judgment, 
and  discretion. 

As  the  army  of  the  Potomac  crossed  the  river  into  Virginia,  Major  Palmer  was  nominated  by  the  Hon. 
E.  M.  Stanton,  Secretary  of  War,  for  the  brevet  of  lieutenant  colonel,  and  was  at  once  confirmed  by  the 
Senate. 

As  second  to  General  A.  A.  Humphreys,  Major  Palmer  accompanied  the  staff  of  General  McClellan  to 
the  Peninsula  as  topographical  engineer,  and  took  a  full  part  in  the  siege  of  Yorktown.  At  Williamsburg  he 
was  one  of  the  first,  if  not  the  first,  of  our  officers  under  fire,  and  General  Stoneman,  of  the  cavalry,  who 
had  applied  for  his  services  for  his  command,  speaks  in  the  most  complimentary  terms  of  the  services  which 
he  rendered  in  that  hardly- contested  fight.  Accompanying  General  McClellan  in  the  passage  of  the  Chick- 
ahominy  he  rendered  excellent  service,  enjoying  a  full  share  of  the  general’s  confidence,  regard,  and  affection. 
The  insidious  disease  which  attacked  him  early  in  June  was  called  at  first  neuralgic  headache,  but  soon 
proved  to  be  fever  of  a  violent  type,  and  he  was  brought  to  his  home  only  to  die,  to  end  his  consistent  career 
of  a  gallant  officer;  of  an  effective,  respected,  and  beloved  member  of  the  corps  of  topographical  engineers; 
of  useful  administration  in  the  Coast  Survey,  and  of  its  work  in  the  field ;  of  full  and  persevering  preparation 
for  the  profession  of  the  engineer,  which  he  had  early  selected. 

So  much  for  the  outward  career;  but  friendship  recognizes  in  him  deeper  and  higher  claims  to  distinction. 
As  a  son,  as  a  brother,  and  in  the  family  relations  generally,  William  Palmer  was  permanently  kind,  generous, 
and  dutiful.  To  a  large  family  circle  his  loss  is  irreparable.  He  has  preceded  to  the  tomb  a  mother  whose 
every  recollection  is  of  his  goodness  and  care  throughout  a  diversified  life. 

The  prayers  of  many  have  ascended  to  the  throne  of  grace  for  him  during  his  illness.  These  prayers 
have  failed  to  keep  him  with  us.  His  life  is  now  with  Christ  in  God. 

TRIBUTES  TO  THE  MEMORY  OF  THE  LATE  GENERAL  STEVENS  AND  CAPTAIN  SMEAD. 

At  a  meeting  of  the  officers  and  employes  of  the  Coast  Survey  Office,  held  on  the  12th  of  September, 
to  give  expression  of  their  sense  of  the  loss  sustained  by  the  death  of  Brigadier  General  I.  I.  Stevens, 
United  States  volunteers,  and  Captain  John  R.  Smead,  United  States  army,  both  of  whom  had  long  been 
connected  (the  last  quite  recently)  with  the  Coast  Survey,  the  following  addresses,  prepared  by  Professor 
Bache,  who  is  absent  from  the  city,  were  read,  and  the  subjoined  resolutions  passed. 
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My  Friends:  How  soon  we  are  called  upon  again  to  mourn  and  publicly  to  express  the  feelings  which 
move  us.  One  of  our  old  associates,  a  leader  among  us,  as  he  was  in  the  armies  of  his  country,  has  perished 
upon  the  field  of  glory.  -The  colors  of  his  regiment  in  his  clenched  hand,  he  has  died  as  the  brave  love  to 
die,  as  he  had  expressed  his  wish  to  die.  His  whole  mind  was  given  to  the  enthusiastic  encouragement  of  his 
troops  at  the  instant  the  death  shot  pierced  his  temple. 

How  little  like  are  such  scenes  to  those  in  which  we  best  knew  General  Stevens  in  this  office,  and  yet 
how  fiilly  persuaded  we  all  have  been  that  just  so  he  would  act  under  such  circumstances  1  He  was  not  one 
of  those  who  led  by  looking  on,  but  by  example. 

As  we  knew  him  in  the  Coast  Survey  Office,  so  he  was  in  every  position  of  life — so  in  action  in  civil 
life,  so  in  the  field. 

Brought  up  to  an  active  life  upon  his  father's  farm  near  Andover,  Massachusetts,  his  bodily  frame  had 
early  been  hardened,  and  his  spirit  had  shared  in  the  process,  so  that  energy  and  mental  power  were 
developed  in  a  well-knit  frame.  He  was  prepared  for  West  Point  only  by  the  instruction  acquired  at  the 
cmnmon  school,  and  yet  was  so  prepared  that  by  the  exercise  of  the  faculties  with  which  nature  had  richly 
endowed  him,  and  which  labor  had  shaped,  he  was  prepared  successfully  to  cope  with  many  older,  many 
better  instructed,  many  more  accomplished  than  himself,  and  to  wrest  in  the  hardy  academic  struggle  the 
palm  of  the  generous  West  Point  strife,  the  first  place  in  a  distinguished  class.  His  friendships  were  many 
and  ardent,  and  he  was  admired  as  well  as  loved.  The  spirit  of  self-reliance  which  he  cultivated,  and  which 
circumstances  aided  him  to  cultivate,  did  not  prevent  the  warmest  attachments,  nor  interfere  with  an  intrinsic 
modesty  which  only  disappeared  when  the  ardor  of  an  enthusiastic  and  impulsive  character  carried  him 
beyond  his  ordinary  self. 

He  selected  the  engineer  corps  of  the  army  as  affording  him  the  best  opportunity  of  usefulness,  laboring 
by  study  and  practice  to  prepare  himself  for  any  career  which  might  offer  in  the  future.  He  was  distinguished 
in  the  war  with  Mexico,  breveted  captain  for  meritorious  and  gallant  services  at  Contreras  and  Churubusco,  and 
major  for  Chepultepec.  In  1849  he  was  selected  by  the  chief  engineer.  General  Totten,  to  fill  an  application 
for  an  officer  in  charge  of  the  Coast  Survey  Office,  and  with  words  of  commendation  which  showed  how 
well  he  had  served  his  chief  and  his  country  in  his  career  in  the  engineers.  This  place  he  filled,  more  than 
filled,  for  four  years,  with  a  devotion,  an  energy,  a  knowledge  not  to  be  surpassed,  and  which  left  its  mark 
upon  our  organization,  our  progress,  our  personnel,  upon  the  execution  of  what  was  passing  in  the  present, 
and  what  reached  into  the  future.  He  knew  how  to  read  personal  character,  to  stimulate,  to  encourage, 
communicating  some  part  of  his  own  hopeful  and  ardent  character  to  those  connected  with  him.  His  very 
fault  of  thinking  too  favorably  of  men  was  the  source  of  much  good  to  them,  for  it  often  induced  them  to 
efforts  which  otherwise  they  would  not  have  made.  His  sense  ef  even-handed  justice  was  very  great;  he 
gave  it  to  all,  and  expected  it  in  return.  His  tact  in  bringing  about  a  sharp  and  well-defined  result,  even  in 
a  complicated  case,  was  very  remarkable,  and  his  drilling  of  those  employed  bj  him  to  precision,  which  was 
one  manifestation  of  his  quality,  was  wonderful.  Generous  and  noble  in  his  impulses,  he  kft  our  office  with 
the  esteem  and  regret  of  all,  and  with  the  most  enthusiastic  expressions  of  admiration  of  his  character, 
appreciation  of  his  services,  and  hope  for  his  future  success.  He  left  us  to  conduct  the  reconnaissance  of  the 
northwestern  Pacific  railroad  route,  to  be  governor  of  Washington  Territory,  and  the  leader  of  its  people  in 
a  fierce  and  savage  Indian  war,  to  be  its  delegate  in  Congress,  a  volunteer  at  the  breaking  out  of  the  rebellion, 
the  colonel  of  a  distinguished  regiment  in  the  volunteer  army  of  the  country,  a  brigadier  general,  the  hero  of 
the  jy^ell-fought  field  of  Chantilly.  We  claim  the  privilege  to  mourn  him  with  his  associates  in  the  -army, 
wJtli  the  citizens  of  the  State  of  his  birth,  with  those  of  the  State  of  his  adoption,  with  his  countrymen  of 
the  Union,  who  educated  him,  and  to  whom  he  gave  his  life. 

We  mourn  him  as  heroes  should  be  mourned.  We  embalm  his  memory  in  our  hearts,  as  Massachusetts 
has  embalmed  his  mortal  remains.  We  preserve  his  spirit  in  our  heart,  as  Rhode  Island  has  his  ashes  in 
her  soil. 

Resolvedt  That,  having  looked  in  sorrow  on  the  mortal  remains  of  the  laie  gallant  Brigadier  General 
Isaac  I.  Stevens,  we  tender  our  condolence  to  his  family,  under  a  sense  of  the  depth  of  their  bereavement  in 
the  loss  of  one  whose  memory  was  dear  to  us  in  the  associations  of  the  past. 

Eetolved,  That  we  recognize  in  the  remarks  which  have  been  read  in  our  hearing  the  strength  of 
character  and  ability  by  which  the  deceased  general  was  known  to  us  at  an  earlier  period  of  the  survey,  and 
that  we  iqoum  his  loss  to  the  sacred  cause  of  the  nation,  to  which  he  devoted  his  energies  and  his  life. 
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My  Friends  :  Let  us  not  part  without  the  tribute  of  sorrow  for  another  of  the  heroic  dead,  the  gallant 
Captain  Smead,  of  the  United  States  army,  one  of  the  first  volunteers  for  the  defence  of  Washington  during 
her  darkest  days.  The  war  found  him  in  charge  of  one  of  the  divisions  of  the  Coast  Survey  Office— a 
charge  in  which  his  duty  was  most  creditably  and  acceptably  performed.  The  first  tap  of  the  drum  aroused 
him,  and,  placing  himself  at  the  head  of  volunteer  citizens  of  Washington,  he  soon  converted  them  into  well- 
organized  soldiers,  and  led  them  into  active  service.  When  the  first  emergency  was  passed  he  returned  to 
his  position  in  the  regular  army,  and  was  constantly  in  the  field.  He  served,  with  distinction  with  the  fifth 
regiment  U.  S.  artillery,  and  laid  down  his  life  for  the  defence  of  the  capital  nf  the  nation  in  the  bloody 
fight  of  Saturday,  August  30. 

Resol vedj  That  in  the  death  of  the  brave  Captain  Smead,  United  States  artillery,  we  have  cause  to 
mourn  the  loss  of  a  recent  associate,  whose  amiable  character  and  manly  bearing  had  endeared  him  to  us. 
His  devotion  to  the  cause  of  the  country  had  been  followed  with  admiration,  and  we  now  grieve  for  the 
untimely  death  which  has  closed  a  career  that  promised  varied  usefulness  in  the  public  service. 

Resolved,  That  we  offer  our  sympathy  to  the  bereaved  family,  and  that  a  copy  of  the  above  resolution 
be  transmitted  to  them. 
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1.  A. — Progress  sketch,  Section  I,  (primary  triangulation.) 

2.  A  his, — Progress  sketch,  Section  I,  northern  part,  (secondary  triangulation,  topography,  and  hydro¬ 

graphy.) 

3.  A  his, — Progress  sketch.  Section  I,  southern  part,  (secondary  triangulation,  topography,  and  hydro¬ 

graphy.) 

4.  Kennebec  and  Sheepscot  rivers,  Maine. 

5.  Portland  harbor,  Maine. 

6.  Barnstable  harbor,  Massachusetts. 

7.  Bristol  harbor,  Narragansett  bay,  Rhode  Island. 

8.  Newport  and  Coasters’  harbor,  Narragansett  bay,  Rhode  Island. 

9.  Dutch  Island  harbor,  Narragansett  bay,  Rhode  Island. 

10.  Connecticut  river  and  New  Jersey  coast  triangulation. 

11.  B. — Progress  sketch.  Section  II. 

12.  Hudson  river,  No.  3,  Poughkeepsie  to  Glasco. 

13.  C. — Progress  sketch.  Section  III. 

14.  Coast  chart  No.  IV,  Cape  May  to  Currituck. 

15.  Chesapeake  bay,  sheet  No.  6. 

16.  Metomkin  inlet,  Virginia. 

17.  Potomac  river.  No.  1— entrance  to  Piney  Point. 

18.  Potomac  river.  No.  2 — Piney  Point  to  Lower  Cedar  Point. 

19.  Potomac  river.  No.  3 — Lower  Cedar  Point  to  Indian  Head. 

20.  Potomac  river.  No.  4 — Indian  Head  to  Georgetown. 

21.  D. — Progress  sketch.  Section  IV. 

22.  Oregon  inlet,  North  Carolina,  survey  of  1862. 

23.  Hatteras  inlet,  North  Carolina,  survey  of  1861. 

24.  Atlantic  coast  from  Nantucket  to  Cape  Hatteras. 

25.  E. — Progress  sketch.  Section  V. 

26.  Port  Royal  entrance,  with  BeiiMfort,  Broad,  and  Chechessee  rivers.  South  Carolina. 

27.  Calibogue  sound  and  Skull  creek.  South  Carolina. 

28.  Ossabaw  sound,  Georgia. 

29.  Sapelo  sound,  Georgia. 

30.  St.  Simon’s  sound  and  Bmnswick  harbor,  Geoigia. 

31.  St.  Mary’s  river  and  Femandina  harbor,  Florida. 

32.  F  his. — Progress  sketch.  Section  VI,  Florida  keys  and  reef. 

33.  St.  Augustine  harbor,  Florida. 

34.  Coast  chart.  No.  71,  Florida  reef  from  Newfound  harbor  to  Boca  Grande  key. 

35.  H. — Progress  sketch,  Section  VIII. 

36.  Southwest  Pass,  Mississippi  river,  1862. 

37.  J. — Progress  sketch,  Section  X,  Pacific  coast  from  San  Diego  to  San  Luis  Obispo. 

38.  J  his, — Progress  sketch.  Section  X,  Pacific  coast  from  San  Luis  Obispo  to  Bodega  Head. 

39.  San  Francisco,  upper  bay,  California. 

40.  Coast  from  Point  Pinos  to  Bodega  Head,  California. 

41.  Bodega  bay  and  roadstead. 

42.  K. — Progress  sketch,  Section  XI. 

43.  Koos  bay,  Oregon. 

44.  Gray’s  harbor,  Oregon. 

45.  General  progress  sketch,  Atlantic,  Gulf,  and  Western  coast. 

46.  Cotidal  lines  in  the  Gulf  of  Mexico. 

47.  Magnetic  map  of  Pennsylvania  and  part  of  New  York. 

48.  Diagrams  illustrating  discussions  of  magnetic  horizontal  force  observations. 

49.  Diagrams  illustrating  experiments  in  length  of  standard  bar. 

Note. — Those  of  the  above  maps  and  charts  which  represent  portions  of  the  coast  under  blockade  at  the  time  of  publication 
Of  this  report  will  not  appear. 
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